Span(S)= 4 ft
DESIGN MEMBER THICKNESSES HT (ft)= 4 or 5
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier| "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=4ft HT =4 ft \ HT =5 ft
(ft-in) [ Thick | Thick. | Thick Size [ctoc | Size [ctoc Size [ctoc | Size [ctoc G1 | Size | ctoc | Size ctoc K3 C4 K2 Cc1 in in in
09" 11 8 8 4 |75 4 [11.0 4 |70 4 |11.5 12| 5 |[115 ] 4 14.0 10.87 |0.53 0.46 |0.70 56 62 74
° 8 8 8 4 1185 a8 1113 4 84 a4 115 2.3 18 8 an 08l Dag 0.44 |0.56 56 e i
§ 8 8 8 4 |[115] 4 |[115 4 |[115] 4 |[115 0 5 115 4 14.0 10.91 |0.49 0.44 10.52 56 59 71
8 8 8 4 115 4 |11.8 4 118 4 [11.5 0 a6 118 4 14.0 ]0.91 |0.48 0.44 |10.49 56 59 71
8 8 8 4 115 4 [115 4 115 4 115 0 5 115 4 14.0 10.91 |0.47 0.44 10.48 56 59 71
a 12 9 8 4 69 4 |88 4 .68 4 115 2.3 14 4 140 081 Do 0.46 |0.70 56 64 76
2 8 8 8 4 |105| 4 |115 4 |75 4 |11.5 12 | 5 |[115 ] 4 14.0 10.91 |0.50 0.44 |10.56 56 59 71
2 8 8 8 e il |1 & .5 o il |l & 5 0 5 514 4.0 |0.91 049 0.44 10.52 56 59 i
£ 8 8 8 4 5| 4 .5 4 5| 4 .5 0 5 5| 4 4.0 |0.91]0.48 0.44 10.49 56 59 7
8 8 8 ol (I & .5 gy ks I & 5 0 5 1514 4.0 |0.91 047 0.44 10.48 56 59 i
8 8 8 4 5| 4 .5 4 5| 4 .5 0 5 5| 4 4.0 |0.91 |0.46 0.44 10.47 56 59 7
8 8 8 e il |1 & .5 o il |l & 5 0 5 514 4.0 |0.91 046 0.44 10.47 56 59 i
8 8 8 4 5| 4 .5 4 5| 4 .5 0 5 5| 4 4.0 |0.91 045 0.44 10.46 56 59 7
o 8 8 8 e il |1 & .5 o il |l & 5 0 5 514 4.0 |0.91 045 0.44 10.46 56 59 i
o 8 8 8 4 5| 4 .5 4 0.5 | 4 .5 0 5 5| 4 4.0 |0.91 045 0.44 10.45 56 59 7
= 8 8 8 e il |1 & .5 4 |95 4 5 0 5 514 4.0 |0.91 045 0.44 10.45 56 59 i
] 8 8 8 4 5] 4 .5 4 190 4 .5 0 5 5| 4 4.0 |0.91 045 0.44 10.45 56 59 7
= 8 9 8 4 [11.0 | 4 .5 4 |80 4 5 0 5 514 4.0 |0.91 045 0.44 10.45 56 60 12
5 8 9 8 4 05| 4 .5 4 |85 4 .5 0 5 5| 4 4.0 |0.91 044 0.43 10.45 56 60 72
° 8 B 8 14 53 4 11 4 848 4 118 0 S Lt i 0.43 |0.45 56 60 e
§ 8 9 8 4 190 4 [11.0 4 |75 4 1.5 0 5 5| 4 4.0 |0.91 |0.44 0.43 10.45 56 60 72
8 L 8 4 85 4 105 4 18 4 0.8 0 1] A 40 1081 04 0.43 |10.45 56 60 72
8 10 8 4 |80 4 |95 4 |65 4 1.0 0 5 5| 4 4.0 |0.91 |0.44 0.43 10.45 56 61 73
8 L, 8 4 . 08 4 |90 4 .18 4 0.8 0 1] g 40 1081 08 0.42 |0.45 56 61 73
8 10 8 4 |70 4 190 4 165 4 195 0 5 |[115] 4 14.0 ]0.91 |0.44 0.42 |0.45 56 61 73
SPAN(S)= 4 ft
DESIGN MEMBER THICKNESSES HT (ft)= 6 or 7
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier | "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=4ft HT=6ft[HT=71t
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size [ctoc Size |[ctoc | Size [ctoc G1 | Size |[ctoc | Size | ctoc K3 C4 K2 Cc1 in in in
0'-9" 11 8 8 4 |70 4 |11.0 4 160 4 |11.5 12| 5 |[115 ] 4 14.0 |0.90 |0.73 0.34 |0.70 56 86 98
sl 27 8 8 8 A s |4t | 4 838 4 115 2.8 143 4 140 1083 D8 041 0.1 56 83 ki
2 43" 8 8 8 4 [11.5| 4 |[115 4 115 4 |115 0 5 |[115 | 4 14.0 ]0.93 |0.73 0.31 |0.72 56 83 95
511" 8 8 8 AT s R S AN TS Rl [ S 0 a 11a 4 140 083 078 041 ard 56 83 kil
7-6" 8 8 8 4 (115 4 (115 4 (115 4 [115 0 5 115 | 4 14.0 10.93 |0.72 0.31 10.70 56 83 95
ol 09" 11 9 8 5190 4 |[11.0 5 85 4 118 12 38 145 #4 a8 Dan Dis gad o 56 87 g
Q| 2.1 8 8 8 4 [10.0 | 4 [115 4 |70 4 |[11.5 12 | 5 |[115 | 4 14.0 ]0.93 |0.73 0.31 |0.70 56 83 95
Q| 4'-3" 8 8 8 4 514 .5 4 1514 5 0 Ll g 40 1080 01 ool 56 83 thil
2| 511" 8 8 8 4 5] 4 .5 4 5] 4 .5 0 5 5| 4 4.0 ]0.93 |0.73 0.31 ]0.70 56 83 95
7-6" 8 8 8 4 514 .5 4 1514 5 0 Ll g 40 1088 0 oAl i 56 83 thil
9'-2" 8 8 8 4 5] 4 .5 4 5] 4 .5 0 5 5| 4 4.0 ]0.93 |0.67 0.31 ]0.70 56 83 95
10°-10" 8 8 8 4 514 .5 4 1514 0.5 0 5 g g0 1088 08 g1 g 56 83 thi
12'-5" 8 8 8 4 [11.5| 4 |[115 4 (115 4 |90 0 5 |[115 ] 4 14.0 ]0.93 |0.64 0.31 |0.75 56 83 95
141 8 8 8 A s |4t | 41 linaes g[8t 0 a8 .14 4 140 083 Deg 041 0.1 56 83 95
8| 159 8 8 8 4 (115 4 [11.0 4 (110 4 |75 0 5 |[115 ] 4 14.0 ]0.93 |0.62 0.31 |0.66 56 83 95
S| 7S 8 8 8 AT s W AR (oS Al ool s i7io 0 sl Ll L g1 e 56 83 ki
N 19'-0 8 8 8 4 (115 4 |90 4 19.0 4 |70 0 5 |[115 ] 4 14.0 ]0.93 |0.61 0.31 |0.64 56 83 95
| 208 8 9 8 4] iS4l 4 195 4 |70 0 a8 118 4 14.0 ]0.93 |0.64 0.31 |0.63 56 84 96
5| 22'-4 8 9 9 4 115 | 4 [10.5 4 190 4 |75 0 5 |[115 | 4 14.0 ]0.93 |0.59 0.31 ]0.58 57 84 96
ol 2311 8 9 9 41 inoisiNanolg, 4 |85 alll iy 0 a8 8 a0 1083 Dag 041 0o 57 84 96
§ 25'-7" 8 9 9 4 [10.0 | 4 |90 4 180 4 |70 0 5 |[115 ] 4 14.0 ]0.93 |0.59 0.31 |0.57 57 84 96
27'-3" 8 10 9 4 9.0 4 |85 41|75 a |l 0 a8 .14 4 140 1083 Doz 041 057 57 85 a1
28'-10 8 10 10 4 19.0 4 190 4 |80 4 |75 0 5 |[115 ] 4 14.0 ]0.93 |0.57 0.30 |0.55 58 85 97
30'-6" 8 10 10 4 |85 4 |85 41|75 4 |70 0 a8 118 4 140 [0.938 057 0.30 |0.55 58 85 a7
322" 8 10 10 4 180 4 |80 4 |70 4 |70 0 5 115 4 14.0 10.93 |0.57 0.30 |0.54 58 85 97
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE

{B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF

TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE

EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT

WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002

703.15C
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Span(S)= 5 ft
DESIGN| MEMBER THICKNESSES HT (f)= 3
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=5ft HT =3 ft ] [
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size | ctoc Size | ctoc | Size | ctoc G1 | Size | ctoc | Size | ctoc| K3 C4 K2 Cc1 in in
0-10" | 10 8 8 4 160 4 [115 4 160 4 195 12 5 |[115| 4 |14.0]0.82 |0.40 0.56 |0.39 68 49
S 2.7 8 8 8 41 loiof4 1.5 4 190 41 [iinks) 12 5 (115 | 4 |14.0|0.86 |0.38 0.55 10.39 68 47
| 43" 8 8 8 4 115 | 4 |[115 4 1156 | 4 [115 0 5 |[115| 4 |14.0]0.86 |0.37 0.55 10.38 68 47
511" 8 8 8 gy |l ddds [ 4 956 ey el || 4t 9 0 SRS 4N 1410l (0186l [0136) 0.55 |0.37 68 47
7'-6" 8 8 8 4 115 4 [115 4 (110 4 [115 0 5 [115| 4 |14.0]0.86 |0.36 0.55 10.36 68 47
o 085 12 9 8 511190 4 [95 5 [19:0 41190 2 ol innEsll 14 11401 (0479110140 0.57 |0.33 68 52
g| 21" 8 8 8 4 |85 4 [115 4 |70 4 (115 12 5 |[115| 4 |14.0]0.86 |0.38 0.55 10.40 68 47
gl 43" 8 8 8 ¢ s | 4 9 e s (| a2t il 0 SIS 4T 114101 (018610137 0.55 |0.38 68 47
2| 511" 8 8 8 4 115 | 4 [115 4 110 4 [115 0 5 [115| 4 |14.0]0.86 |0.36 0.55 10.37 68 47
7-6" 8 8 8 A0 it ST 115 411 054 1.5 0 5 [115| 4 |14.00.86 |0.36 0.55 10.36 68 47
9'-2" 8 8 8 4 115 | 4 [115 4 115 | 4 [115 0 5 [115| 4 |14.0]0.86 |0.36 0.55 10.35 68 47
10-10" | 8 8 8 ¢ s | 4 9 L0 it O 0125, 0 5 (115 | 4 | 14.0 |0.86 |0.35 0.55 10.35 68 47
12'-5" 8 8 8 4 115 | 4 [115 4 190 4 [115 0 5 [115| 4 |14.0]0.86 |0.35 0.55 10.35 68 47
141" 8 8 8 A0 Bt OB e 115 4 | 85 ALI{EINES) 0 5 (115 | 4 | 14.0 |0.86 |0.35 0.55 10.35 68 47
8| 159" 8 8 8 4 [100 | 4 |[11.5 4 |75 4 (115 0 5 [115| 4 |14.0]0.86 |0.35 0.55 10.35 68 47
HEEE 8 9 8 4 |90 AUI[EES] 4 |75 AL{EIES) 0 5 (115 | 4 | 14.00.86 |0.33 0.53 10.35 68 48
§ 19'-0" 8 9 8 4 |80 4 (110 4 |70 4 [115 0 5 [115| 4 |14.0]0.86 |0.33 0.53 10.35 68 48
20'-8" 8 9 8 4 |75 41195 4 |65 AL{EIES) 0 5 (115 | 4 | 14.00.86 |0.33 0.53 10.35 68 48
5| 22'-4" 8 10 8 4 |70 4 190 4 |65 4 [115 0 5 [115| 4 |14.0]0.86 |0.32 0.52 10.36 68 49
2 23-11"| 8 10 8 4 |65 4 |85 4 160 41 ks 0 51 nnEsi 4T 14101 (0186110132 0.52 10.36 68 49
@| 256" 9 10 8 4 |65 4 190 5 [9.0 4 [11.0 0 5 [115| 4 |14.0]0.84 |0.32 0.53 10.34 68 50
27'-2" 9 10 8 4 |60 4111910 Sl S!S 4 [10.5 0 ST ARSI M4 1410l (01841 (0132 0.53 |0.34 68 50
28'-9" 9 11 8 4 160 4 |80 5 |85 4 [115 0 5 [115| 4 |14.0]0.85 |0.31 0.52 10.34 68 51
30'-5" 9 11 8 5 [ £ AUIN7S 5 | G 4 [11.0 0 SRS 4 410l 018 Sl (0131 0.52 10.34 68 51
320" | 10 11 8 5 9.0 4 19.0 5 |75 4 [105 0 5 |[115| 4 |14.0]0.83 |0.31 0.53 ]0.33 68 52
Span(S)= 5§ ft
DESIGN MEMBER THICKNESSES HT (ft)= 4 or 5 or 6
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=5ft HT =41t \ HT=5ft | HT =6 ft
(ft-in) [ Thick | Thick. | Thick Size [ ctoc | Size |ctoc Size [ ctoc | Size |ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 C1 in in in in
0'-9" 11 9 8 4 6.0 4 [11.0 5 | 9.0 4 195 12 5 |[115| 4 |14.0]0.89 |0.50 0.46 |0.66 68 63 75 87
ol 25578 8 8 8 4 | 85 43 [AniEs) 411720 41| [Einks) 12, Sl innEsll [if4) 14101 [0192]0146) 0.44 |0.51 68 59 71 83
§ 4-3" 8 8 8 4 115 4 [115 4 [10.0 | 4 |[115 0 5 [115| 4 |14.0]0.92 |0.44 0.44 10.47 68 59 71 83
511" 8 8 8 gy |l ddde (I 48 |9 411 ot of 4l iS5 0 Sl inntsll 411401 (0192110143 0.44 10.44 68 59 71 83
7'-6" 8 8 8 4 116 4 [115 4 195 4 (115 0 5 [115| 4 |14.0]0.92 042 0.44 10.43 68 59 71 83
o [0S 12 10 8 5 |85 4 [19:5 51|75 4 190 12 51| innEs 14 [114:01 (018810150 0.46 |0.66 68 65 u 89
Q| 21" 8 8 8 4 |70 4 [115 5 | 9.0 4 [115 12 5 |[115| 4 |14.0]0.92 |0.46 0.44 |0.51 68 59 71 83
gl 43" 8 8 8 4 1514 15 4 9.0 4 5 0 5 151l 4 4.0 [0.92 |0.44 0.44 10.47 68 59 i 83
2| 511" 8 8 8 4 5| 4 .5 4 9.0 4 .5 0 5 5| 4 4.0 |0.92 |0.43 0.44 10.44 68 59 7 83
7'-6" 8 8 8 4 514 15 4 9.0 4 5 0 5 151l 4 4.0 |0.92 042 0.44 10.43 68 59 v 83
92" 8 8 8 4 5| 4 .5 4 [11.0 | 4 .5 0 5 5| 4 4.0 [0.92 |0.4 0.44 10.42 68 59 7 83
10-10" | 8 8 8 4 1514 15 4 9.5 4 5 0 5 151l 4 4.0 [0.92 |0.4 0.44 |04 68 59 i 83
12'-5" 8 8 8 4 5| 4 .5 4 8.5 4 .0 0 5 5| 4 4.0 [0.92 |0.4 0.44 104 68 59 7 83
14'-1" 8 8 8 4 s 15 4 7.5 4 0.5 0 5 151l 4 4.0 |0.92 |0.40 0.44 |04 68 59 i 83
8 15'-9" 8 9 8 4 9.5 4 .0 4 7.0 4 1.0 0 5 5| 4 4.0 10.92 |0.40 0.44 104 68 60 72 84
=| 175" 8 9 8 4 9.0 4 0.5 4 7.0 4 9.5 0 5 154 4.0 |0.92 |0.40 0.43 10.40 68 60 72 84
ﬁ 19'-0" 8 9 8 4 |80 4 9.0 4 |65 4 9.0 0 5 |[115| 4 |14.0]0.92 |0.40 0.43 10.40 68 60 72 84
T| 208" 8 10 8 | ) 4 |85 4 |60 4] 190 0 511|innEsll 11141 11401 (0192110139 0.43 10.40 68 61 73 85
5| 224" 8 10 8 4 |70 4 |75 4 160 4 |85 0 5 [115| 4 |14.0]0.92 |0.39 0.42 10.40 68 61 73 85
ol 23-11"| 8 10 8 4 |65 41720 5190 4 |80 0 Sl sl [f4Y 14101 (0192110189 0.42 10.40 68 61 73 85
§ 25'-6" 9 10 8 4 |65 4 |70 5 |85 4 |70 0 5 |[115| 4 |14.0]0.91 |0.39 0.43 10.40 68 62 74 86
272" 9 11 8 4 |60 4 70 5 |80 4] 70 0 511|innEsll 111411401 [0:9411]| 0139 0.43 10.40 68 63 75 87
28'-9" 9 11 8 5 | 9.0 4 |65 5 |85 4 |70 0 5 |[115| 4 |14.0]0.91 |0.39 0.42 10.40 68 63 75 87
30'-5" 9 11 9 5 |85 41720 B | i 4] [li7es 0 51 [innEsll 1141 11401 [0194]1]| 0139 0.42 10.40 69 63 75 87
320" | 10 11 9 5 9.0 4 |70 5 |75 4 |70 0 5 |[115| 4 |14.0]0.90 |0.39 0.43 10.40 69 64 76 88
SPAN(S)= 5 ft
DESIGN MEMBER THICKNESSES HT (ft)= 7 or 8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=5ft HT =71t \ HT =8 ft
(ft-in) [ Thick | Thick. | Thick Size [ ctoc | Size |ctoc Size [ ctoc | Size |ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 C1 in in in
09" 11 9 8 4 6.0 4 .0 5 |80 4 9.5 12 5 5| 4 4.0 |0.91 |0.69 0.29 10.66 68 99 11
o [lI2{578 8 8 8 4 8.0 4 15 4 6.0 41 [IiEs] 12 5 1514 4.0 |0.94 |0.69 0.27 10.66 68 95 07
§ 4-3" 8 8 8 4 5| 4 .5 4 9.0 4 [11.0 0 5 5| 4 4.0 10.94 |0.70 0.27 10.66 68 95 07
511" 8 8 8 4 5114 15 4 9.0 4 9.0 0 5 1511114 4.0 10.94 |0.60 0.27 10.66 68 95 07
7'-6" 8 8 8 4 5| 4 .5 4 9.0 4 8.5 0 5 5| 4 4.0 10.94 |0.58 0.27 10.66 68 95 07
ol 08" 12 9 8 & 8.0 4 9.5 5 7.0 4 9.0 12 5 1511114 4.0 10.91 |0.70 0.30 |0.66 68 100 12
g| 21 8 9 8 4 7.0 4 .0 4 6.0 4 [115 12 5 5| 4 4.0 10.94 |0.69 0.27 10.66 68 96 08
gl 4-3" 8 8 8 4 5114 15 4 8.0 41 [l05) 0 5 1514 4.0 10.94 |0.70 0.27 10.66 68 95 07
o| 511" 8 8 8 4 5| 4 .5 4 8.5 4 9.0 0 5 5| 4 4.0 |0.94 |0.60 0.27 10.66 68 95 07
7'-6" 8 8 8 4 514 15 4 8.5 4 8.5 0 5 1511114 4.0 10.94 |0.58 0.27 10.66 68 95 07
92" 8 8 8 4 5| 4 .5 4 105 | 4 7.5 0 5 5| 4 4.0 |0.94 |0.56 0.27 10.62 68 95 07
10-10" | 8 8 8 4 5114 0.5 4 9.0 4 7.0 0 5 1511114 4.0 |0.94 |0.54 0.27 10.59 68 95 07
12'-5" 8 8 8 4 5| 4 9.0 4 8.5 4 6.5 0 5 5| 4 4.0 |0.94 |0.53 0.27 10.57 68 95 07
o [ 8 8 8 4 Ml & 8.5 4 7.5 4 6.0 0 5 1511114 4.0 |0.94 |0.52 0.27 10.55 68 95 07
g| 15-9" 8 9 8 4 0.0 | 4 7.0 4 8.0 4 6.5 0 5 5| 4 4.0 |0.94 |0.55 0.27 |0.54 68 96 08
g 175" 8 9 9 4 9.0 4 8.5 4 7.0 4 6.5 0 5 1511114 4.0 |10.94 |05 02711015 69 96 08
@| 190" 8 9 9 4 8.5 4 7.5 4 7.0 4 6.0 0 5 5| 4 4.0 10.94 |05 0.27 10.50 69 96 08
20'-8" 8 0 9 4 8.0 4 7.0 4 7.0 4 6.5 0 5 1511114 4.0 |0.94 |0.52 0.27 10.50 69 97 09
5| 22'4" 8 0 9 4 7.5 4 7.0 4 6.5 4 6.0 0 5 5| 4 4.0 |0.94 |0.52 0.27 10.49 69 97 09
gl23-11"| 8 0 0 4 7.0 4 7.0 4 6.0 4 6.5 0 5 1511114 4.0 10.94 |0.50 0.27 10.48 70 97 09
@| 256" 9 0 4 7.0 4 7.0 4 6.0 4 6.5 0 5 5| 4 4.0 |0.93 |0.51 0.27 10.49 70 99
27'-2" 9 0 4 7.0 4 6.5 4 6.0 4 6.0 0 5 1511114 4.0 |10.93 |0.50 0.27 10.49 70 99
28'-9" 9 0 4 6.5 4 6.5 5 [9.0 4 6.0 0 5 0] 4 4.0 |10.93 |0.50 0.27 10.49 70 99
30'-5" 9 1 4 6.0 4 7.0 5 [19.0 4 6.0 0 5 1511114 4.0 |0.93 |0.49 0.27 10.48 71 99
320" | 10 2 1 4 6.5 4 6.5 5 9.0 4 6.5 0 5 5] 4 4.0 10.93 10.50 0.28 10.49 71 101 3
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE

{B2 BAR NCT SHCWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C
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Span(S)= 6 ft
DESIGN MEMBER THICKNESSES HT (ft)= 4 or 5
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars | J3  Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=6ft HT =41t | HT =51t
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size [ctoc Size | ctoc | Size [ctoc G1 | Size [ctoc | Size [ctoc| K3 Cc4 K2 C1 in in in
09" 11 9 8 5 |85 4 [11.0 5 |80 4 190 12 5 |[115| 4 |14.0 [0.87 |0.37 0.46 |0.40 80 63 75
ol 27 8 9 8 4170 4 1105 4 [ 6.0 411 niais 12 Sl iainEaf(I4 14 009410185 0.43 |0.37 80 60 72
§ 4'-3" 8 8 8 4 [110] 4 |115 4 |75 4 [115 0 5 115 | 4 |14.0 [0.91 |0.35 0.44 |0.35 80 59 71
511" 8 8 8 A1 ORI S 41 [l75 gy il 0 Sill|idinEsR({i4il 141 0l{0:941l[0134: 0.44 |0.35 80 59 71
7'-6" 8 8 8 4 (100 | 4 115 4 |70 4 115 0 5 /115 | 4 140 [0.91 |0.34 0.44 |0.34 80 59 71
o HI0iEs 2 9 8 Sl L0, 4 195 S| N7E0) 41 70 i 5 |11.5 [ 4 |14.0 [0.86 |0.37 0.46 |0.40 80 64 76
Q| 27" 8 9 8 4 | 6.0 4 190 5 |80 4 [11.0 12 5 115 | 4 |14.0 [0.91 |0.35 0.43 |0.37 80 60 72
gl 4-3" 8 8 8 4 9.5 4 .5 4 7.0 4 .5 0 5 1514 4.0 10.91 [0.35 0.44 |0.36 80 59 7
2| 511" 8 8 8 4 9.5 4 5 4 7.0 4 5 0 5 5| 4 4.0 |0.91 [0.34 0.44 |0.35 80 59 7
7'-6" 8 8 8 4 9.0 4 .5 4 7.0 4 .5 0 5 1514 4.0 |10.91 [0.34 0.44 |0.34 80 59 7
9'-2" 8 8 8 4 [115 | 4 5 4 8.0 4 5 0 5 5| 4 4.0 |0.91 [0.34 0.44 |0.33 80 59 7
10-10" | 8 8 8 4 9.5 4 .5 4 7.0 4 .5 0 5 1514 4.0 10.91 [0.33 0.44 |0.33 80 59 7
12'-5" 8 9 8 4 8.5 4 .5 4 6.5 4 0.5 0 5 5| 4 4.0 10.91 [0.32 0.44 |0.33 80 60 72
141" 8 9 8 4 7.5 4 9.5 4 6.0 4 0.5 0 5 1514 4.0 10.91 [0.32 0.43 |0.33 80 60 72
8| 159" 8 9 8 4 7.0 4 9.0 5 |85 4 9.5 0 5 5| 4 4.0 10.91 [0.32 0.43 |0.33 80 60 72
275" 8 0 8 4 6.0 4 8.0 S8 4 105 0 5 1514 4.0 10.91 [0.30 0.42 |0.34 80 6 73
§ 19'-0" 8 0 8 5 190 4 7.0 5 175 4 9.0 0 5 5| 4 4.0 10.91 [0.30 0.42 |0.33 80 6 73
207" 9 0 8 Sill|H9L0) 4 7.5 Sl 4 8.5 0 5 1514 4.0 |0.90 [0.31 0.43 |0.32 80 62 74
5| 22'-3" 9 1 8 5 |85 4 7.0 5 175 4 9.0 0 5 5| 4 4.0 10.90 [0.29 0.42 |0.32 80 63 75
ol 230" | 9 11 8 S| H7ES) 4111165 Sl 7O 411 1190 0 ol ininEa (4N l14)0l[0:90]{[0129) 0.42 |0.32 80 63 75
§ 25'-5" 0 1 8 5 |75 4 7.0 5 |65 4 7.5 0 5 5| 4 4.0 10.89 [0.30 0.43 |0.3 80 64 76
271" 0 2 8 Sl A0 4 6.5 SIll|N7EQ) 4 8.5 0 5 1511114 4.0 10.89 [0.29 0.43 0.3 80 65 il
28'-8" 0 2 8 5 170 4 6.0 5 |65 4 8.0 0 5 5| 4 4.0 10.89 [0.29 0.43 |0.3 80 65 77
30-3" i 2 8 Sl L0 4 6.5 5 | 6.0 4 7.0 0 5 1511114 4.0 10.88 [0.29 0.44 |0.30 80 66 78
3111 | 11 13 8 5 |70 4 160 5 6.0 4 |80 0 5 115 | 4 |14.0 [0.88 |0.28 0.43 |0.31 80 67 79
SPAN(S)= 6 ft
DESIGN| MEMBER THICKNESSES HT (f)= 6 or 7
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3  Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=6ft HT =6 ft | HT =7 ft
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size [ctoc Size | ctoc | Size [ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 C1 in in in
0-9" 1" 9 8 5 |80 4 [11.0 5 170 4 190 12 5 115 | 4 |14.0 [0.90 |0.48 0.33 |0.64 80 87 99
ol 25T 8 9 8 4170 40l it SIS0 A1 EitEs 2 5 |115[ 4 |14.0 [0.93 |0.44 0.31 [0.48 80 84 96
§ 4'-3" 8 8 8 4 [100 | 4 115 4 |70 4 115 0 5 115 | 4 |14.0 [0.93 |0.41 0.31 [0.43 80 83 95
511" 8 8 8 A OIS I 11155, 4 |70 4 1105 0 5 |115 | 4 |14.0 [0.93 |0.40 0.31 [0.41 80 83 95
7-6" 8 8 8 4 195 4 1115 4 |65 4 190 0 5 /115 | 4 114.0 [0.93 |0.39 0.31 |0.39 80 83 95
o [0S 12 10 8 5 | vy 4 195 Sl 411190 12 Sl idinEsi(il4) T 141 0l[[0:90]/015( 0.34 |0.65 80 89 101
9| 27" 8 9 8 5 |85 4 190 5 170 4 1105 12 5 115 | 4 |14.0 [0.93 |0.44 0.31 [0.48 80 84 96
gl 4-3" 8 8 8 41190 I i1ES) 4 6.0 Al itk 0 B[l (A ([TE) [|(0HeRy (0] 0.31 /0.43 80 83 95
2| 511" 8 8 8 4 190 4 115 4 |65 4 1105 0 5 |115| 4 |14.0 [0.93 |0.40 0.31 [0.41 80 83 95
7'-6" 8 8 8 41111910 Al 15 4 6.0 4111910 0 Sl it SHHNAN 41001981l [0139) 0.31 |0.39 80 83 95
9'-2" 8 8 8 4 [110 | 4 115 4 |75 4 190 0 5 115 | 4 |14.0 [0.93 |0.38 0.31 |0.38 80 83 95
10-10" | 8 8 8 41I[H9L5 ey (L) 4 [65 4 |80 0 Sl iS4 1410l 0I9SHi[0F38) 0.31 |0.38 80 83 95
12'-5" 8 9 8 4 |85 4 190 4 |65 4 190 0 5 115 | 4 |14.0 [0.93 |0.37 0.31 |0.38 80 84 96
141" 8 9 8 A5 4 |85 4 6.0 4 |80 0 Sl S EHEAE 1410l 0i9S|l [0S 7 0.31 [0.37 80 84 96
al 159" 8 9 8 4 |70 4 |70 5 |85 4 |70 0 5 115 | 4 |14.0 [0.93 |0.37 0.31 |0.37 80 84 96
S 175" 8 10 8 4 |60 4 70 Silli|H815) Al 70 0 Sl S RHEAE T41 0l 0I9S|i[0136) 0.30 |0.37 80 85 97
E 190" 8 10 8 5 190 4 160 5 |75 4 |65 0 5 115 | 4 |14.0 [0.93 |0.36 0.30 [0.37 80 85 97
| 207" 9 1" 8 511|190 4 160 SIlIN7EO) 4 |65 0 5 |115| 4 |14.0 [0.92 |0.36 0.31 [0.37 80 87 99
5| 223" 9 1" 8 5 |85 5 |85 5 |75 4 160 0 5 115 | 4 |14.0 [0.92 |0.36 0.32 |0.37 80 87 99
o[ 23-10"| 9 1" 9 3 | 18 4 160 SilIN7EO) 4 |65 0 5 |115| 4 |14.0 [0.92 |0.36 0.31 [0.37 81 87 99
% 255" | 10 12 9 5 |80 4 160 5 170 4 |65 0 5 115 | 4 |14.0 [0.92 |0.36 0.32 |0.37 81 89 101
27isa5l Hiito, ii2 9 S| 7S, 5 | & SN0 4 |60 0 Sl iR 4N 1410l 0:92{[[0136 0.36 [0.38 81 89 101
28-8" | 10 12 9 5 170 5 |85 5 |65 5 [ 9.0 0 5 115 | 4 |14.0 [0.92 |0.36 0.36 [0.38 81 89 101
3037 | 11 13 10 Sl 70, 4 160 Sllll6!5) 4 |65 0 Sl iR 4 14 ol 091l [[0136) 0.32 [0.37 82 91 103
3111 | 11 13 10 5 170 5 9.0 5 | 65 4 16.0 0 5 115 ] 4 |14.0 [0.91 |0.36 0.37 |0.38 82 91 103
SPAN(S)= 6 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 8 or 9
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3  Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=6ft HT =8 ft | HT =9 ft
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size [ctoc Size | ctoc | Size [ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 C1 in in in
0-9" 1" 9 9 5 |80 4 [11.0 5 170 4 |85 12 5 115 | 4 |14.0 [0.92 |0.67 0.26 |0.64 81 11 123
ol 27 8 9 9 4 [ 65 4 1105 5 |85 4 |95 2 51 |iinsifl4)114.01[0:95]1[0.67 0.24 |0.64 81 108 120
% 4'-3" 8 8 9 4 195 4 115 4 |65 4 |75 0 5 115 | 4 |14.0 [0.95 |0.53 0.24 |0.64 81 107 119
511" 8 8 9 41 [l olof| 4l k5 4 |65 470 0 5 |115[ 4 |14.0 [0.95 |0.49 0.24 |0.57 81 107 119
7-6" 8 8 9 4 195 4 110.5 4 |65 4 |65 0 5 /115 | 4 |14.0 [0.95 |0.48 0.24 |0.53 81 107 119
0'-8" 12 10 9 5 |y 41111195 SllIL6!5) 411 118t 12 Sl innEal {4l 4 oll[0:92]][0!67 0.27 |0.64 81 113 125
é 27" 8 10 9 5 |85 4 190 5 170 4 190 12 5 115 | 4 |14.0 [0.95 |0.67 0.24 |0.64 81 109 121
gl 4-3" 8 8 9 4 |85 40 iEs SIS0 4170 0 5 |115[ 4 |14.0 [0.95 |0.53 0.24 |0.64 81 107 119
2[ 511" 8 8 9 4 190 4 111.0 4 6.0 4 |70 0 5 115 | 4 |14.0 [0.95 |0.49 0.24 |0.57 81 107 119
7-6" 8 8 9 411190 4 110.5 4 6.0 4 |65 0 Sl 5T 41 114.011(0:9511[0.48 0.24 |0.53 81 107 119
9'-2" 8 8 9 4 [110 ]| 4 105 4 |70 4 160 0 5 115 | 4 |14.0 [0.95 |0.47 0.24 |0.50 81 107 119
10-10" | 8 8 9 411195 4111190 4165 B | 0 ol ianEsRii4l 14 0l[[0:95][0!4i7 0.24 |0.48 81 107 119
12'-5" 8 9 9 4 190 4 |80 4 |65 4 160 0 5 115 | 4 |14.0 [0.95 |0.47 0.24 |0.47 81 108 120
141" 8 9 9 41 [li75 41720 4 | 6.0 B | & 0 ol idinzoi {41 14 0l[|0:95][0!47 0.24 |0.46 81 108 120
gl 15-9" 8 10 9 4 |70 4 |65 5 |85 4 160 0 5 115 | 4 |14.0 [0.95 |0.47 0.24 |0.46 81 109 121
=| 175" 8 10 9 |l 1e) 4111610 SIlN9L0) B &5 0 5 |115 | 4 |14.0 [0.95 |0.48 0.24 |0.45 81 109 121
5 190" 8 10 10 4 6.0 4 160 5 |80 5 |85 0 5 115 | 4 |14.0 [0.95 |0.46 0.24 [0.44 82 109 121
=l 20m7" 9 " 10 4 |65 4 |60 5 |85 5] 120 0 5 |115 [ 4 |14.0 [0.94 |0.47 0.24 |0.45 82 111 123
5| 22-3" 9 11 10 5 9.0 5 9.0 5 |80 5 |85 0 5 110 | 4 |14.0 [0.94 |0.46 0.28 [0.45 82 11 123
gl23-10"| 9 1" 1" 511|190 4 160 SIS B | &85 0 5 |115| 4 |14.0 [0.94 |0.45 0.24 |0.44 83 11 123
2| 255" | 10 12 " 5 190 4 160 5 |80 5 [ 9.0 0 5 115 | 4 |14.0 [0.93 |0.46 0.25 |0.44 83 113 125
27isa0 1o, 2 1" 5 |85 51190 SIlIN7E0) 511185 0 5 |110| 4 |14.0 [0.93 |0.46 0.29 [0.45 83 113 125
288" | 10 12 11 5 |80 5 |85 5 170 5 |75 0 5 /105 | 4 |14.0 [0.93 |0.45 0.29 |0.45 83 113 125
30-3" | 11 13 12 5 |85 51190 Sl 51185 0 5 |110 | 4 |14.0 [0.93 |0.45 0.29 |0.45 84 115 127
311" | 11 13 12 5 |80 5 |85 5 70 5 | 8.0 0 5 110 | 4 |14.0 [0.93 |0.45 0.29 [0.45 84 115 127

NOTE:

—2.0% CL. (Typ.)

i —1,5% CL. il
(Typ. ¥
B2 —x
= TE
iz
— ) | 4
| % |
‘i’] 3.0% CL. (Typ.)— \dq J%
c4
SECTION THRL BOX
L1 /7F'1
a2 —Z2.0" GL- [Typ.)
S Y Y sy -
= ; |
—1,5" CL.
(Typ. b
J4
3 TX
PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE

{B2 BAR NOT SHCWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C
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Span(S)= 7 ft
DESIGN MEMBER THICKNESSES HT (ft)= 4 or 5 or 6
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=7ft HT =41t | HT =51t \ HT =6 ft
(ft-in) [ Thick | Thick. | Thick Size [ ctoc | Size |ctoc Size [ ctoc | Size |ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 C1 in in in in
0"-9" 11 9 8 5 |70 4 [11.0 5 |70 4 |75 12 5 |[115 | 4 |14.0 |0.89 |0.36 0.46 |0.41 92 63 75 87
o| 26" 9 10 8 411 1610; 411190 B | K 411185 12 Sl Anintal 4T 4 0l [0!9a1l] [0133) 0.44 10.35 92 62 74 86
§ 4-3" 8 8 8 4 |75 4 [11.0 5 |85 4 |95 0 5 |[115| 4 |14.0 |0.92 |0.33 0.44 10.34 92 59 71 83
511" 8 8 8 A1l S5 411 [t B ES 411l[1910 0 Silljininal 41 410l [0192]l/0132 0.44 10.33 92 59 71 83
7'-6" 8 9 8 4 |75 4 (105 5 |85 4 190 0 5 [115| 4 |14.0 |0.92 |0.31 0.44 10.32 92 60 72 84
o [0SR 12 10 8 511165 4 [95 5111|1610 4 |70 12 5 [115 | 4 |14.0 |0.88 |0.36 0.46 |0.42 92 65 77 89
Q| 26" 9 10 8 5 |75 4 |75 5 |65 4 9.0 12 5 |[115| 4 |14.0 |0.91 |0.33 0.43 10.35 92 62 74 86
gl 43" 8 9 8 4 7.0 4 9.5 5|85 411[i0!5] 0 5 i5il[14 4.0 |10.92 |0.32 0.43 |0.34 92 60 72 84
2| 511" 8 9 8 4 7.0 4 9.5 5 [9.0 4 9.0 0 5 5| 4 4.0 10.92 |0.3 0.44 10.33 92 60 72 84
7'-6" 8 9 8 4 7.0 4 9.0 B EE 4 9.5 0 5 151114 4.0 10.92 |0.3 0.43 10.33 92 60 72 84
9'-2" 8 8 8 4 8.5 4 [11.0 5 [9.0 4 9.0 0 5 5| 4 4.0 |10.92 |0.32 0.44 10.32 92 59 71 83
10-10" | 8 9 8 4 7.0 4 9.0 SillH90 4 9.0 0 5 15114 4.0 ]0.92 |0.30 0.43 10.32 92 60 72 84
12'-5" 8 9 8 4 6.5 4 8.0 5 |75 4 8.0 0 5 5| 4 4.0 |10.92 |0.30 0.43 10.32 92 60 72 84
141" 8 0 8 B [ ) 4 7.0 Sl Hi7es 4 8.5 0 5 151114 4.0 ]0.92 |0.29 0.42 10.32 92 6 73 85
3| 159" 8 0 8 5 |80 4 6.0 5 |70 4 7.5 0 5 5| 4 4.0 ]10.92 |0.29 0.42 10.32 92 6 73 85
HEZS 9 1 8 & L ) 4 6.5 Sl 70 4 7.5 0 5 151114 4.0 |0.91 |0.28 0.43 10.30 92 63 75 87
§ 18-11" | 9 2 8 5 |70 5 190 5 |65 4 7.0 0 5 5| 4 4.0 |0.91 |0.28 0.42 |0.31 92 64 76 88
206" | 10 2) 8 & L 1) 4 6.0 B | G 4 6.5 0 5 151114 4.0 |10.90 |0.28 0.43 10.29 92 65 i 89
5| 222" | 10 2 8 5 |70 5 |85 5 | 6.0 4 7.0 0 5 5| 4 4.0 |10.90 |0.27 0.43 10.30 92 65 77 89
ol 239" | 10 12, 8 51160 Sl 7S] (3] =) 4111655 0 Sl Aol 41T 41 0l [0!S0] (027 0.49 10.30 92 65 i 89
§ 25'-4" 1 3 8 5 | 6.0 5 |80 6 |75 4 6.5 0 5 5| 4 4.0 ]10.90 |0.27 0.44 10.29 92 67 79 91
27'-0" 1 3 8 6 |85 SIlI|N7ES) GIlIESI0 4 6.0 0 5 5l 4.0 |0.90 |0.27 0.49 10.29 92 67 79 91
28'-6" 2 3 9 6 |85 5 190 6 |75 4 6.0 0 5 5| 4 4.0 |10.89 |0.28 0.44 10.30 93 68 80 92
30-2" 2 4 9 6 |80 5 |85 Gl Hi7S 4 6.5 0 5 5l 4.0 |10.89 |0.27 0.43 10.30 93 69 81 93
31-10" | 12 14 9 6 |75 5 |75 6 |70 4 165 0 5 |[115 | 4 |14.0 |0.89 |0.27 0.49 10.30 93 69 81 93
SPAN(S)= 7 ft
DESIGN| MEMBER THICKNESSES HT (f)= 7 or 8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=7ft HT =7 ft | HT =8 ft
(ft-in) [ Thick | Thick. | Thick Size [ ctoc | Size | ctoc Size [ ctoc | Size | ctoc G1 | Size |ctoc | Size |ctoc| K3 C4 K2 Cc1 in in in
09" 1 9 8 5 |70 4 [11.0 5 | 6.0 4 |70 12 5 |[115| 4 |14.0 |0.91 |0.48 0.29 10.62 92 99 (N
o| 26" 9 10 8 5 | G 4 |80 5165 4 [85 12 S1Insi 4 i14.01110:94]/[0.43 0.27 10.46 92 98 110
§ 4-3" 8 8 8 4 |70 4 [105 5 |75 4 |75 0 5 [115| 4 |14.0 |0.94 |0.39 0.27 10.41 92 95 107
511" 8 8 8 AU E7L5) 41195 Sl 7eS A0, 0 SIS 4T 142 01110:94111/0.38) 0.27 10.39 92 95 107
7'-6" 8 9 8 4 |70 4 190 5 |85 4 |80 0 5 [115| 4 |14.0 |0.94 |0.37 0.27 10.37 92 96 108
| il 12 10 8 511160 4 [95 (& ]| =) 470 12 Sl el N4 410 [0!9alll[0150) 0.30 |0.62 92 101 113
Q| 26" 9 10 8 5 |70 4 |75 6 |85 4 |85 12 5 [115| 4 |14.0 |0.93 |0.44 0.27 10.50 92 98 110
gl 43" 8 9 8 4 |65 4190 Sl Hi7e5 4111910 0 SIS 4141 010:94)11[0:40) 0.27 10.41 92 96 108
2| 511" 8 9 8 4 |70 4 190 5 |80 4 |85 0 5 [115| 4 |14.0 |0.94 |0.38 0.27 10.39 92 96 108
76" 8 9 8 A1l B70; 4 |80 B LEH) 4IlIH7E5 0 (S5 M4 i 410l [01941ll (0137 0.27 10.37 92 96 108
9'-2" 8 8 8 4 |80 4 190 5 |85 4 |65 0 5 [115| 4 |14.0 |0.94 |0.36 0.27 10.36 92 95 107
100" | 8 9 8 Al Si70) AUIN7ES B &S 4llIH7A0, 0 S NS M4 4100194l [0135) 0.27 10.36 92 96 108
12'-5" 8 9 8 4 160 4 |65 5 |75 4 |65 0 5 [115 | 4 |14.0 |0.94 |0.35 0.27 10.35 92 96 108
141" 8 10 8 Sl 910 4 6.0 5| i 4 [6.0 0 SIS 41141 01110:9411[0.34 0.27 10.35 92 97 109
al| 159" 8 10 8 5 |80 5 |85 5 |70 5 |85 0 5 [115| 4 |14.0 |0.94 |0.35 0.28 10.36 92 97 109
2 174" 9 1 8 5 G S| Hi7eS) Sl Hi7A0) S| 815 0 S ENS 4R 4100198l /(0134 0.32 10.35 92 99 it
§ 18-11" | 9 1 9 5 |70 5 |85 5 |65 5 190 0 5 [115| 4 |14.0 |0.93 |0.34 0.32 10.36 93 99 (N
T] 206" | 10 12 9 8 | 7 5 |80 5165 SilI|I8IS 0 51 [nsl4) 1i14.010:93]1]0.34 0.32 10.35 93 101 113
5[ 222" | 10 12 9 5 |70 5 170 5 | 6.0 5 180 0 5 [115| 4 |14.0 |0.93 |0.34 0.32 10.35 93 101 113
ol 239" | 10 12 10 511165 5 |80 6 |85 SllI|I8IS 0 5 [115 | 4 |14.0 |0.93 |0.34 0.32 10.36 94 101 113
§ 254" | 11 13 10 5 |65 5 |75 5 | 6.0 5 |85 0 5 [115| 4 |14.0 |0.92 |0.34 0.32 10.35 94 103 115
2700 [ 14 13 10 51lH6!0 SN0 (5] B 5 || &0 0 S s 4 1410 [0192{ (0134 0.32 10.35 94 103 115
286" | 12 14 10 5 | 6.0 5 170 6 |75 5 |75 0 5 |[115| 4 |14.0 |0.91 |0.34 0.33 10.35 94 105 17
302" | 12 14 1 51610 Sl NS 5] B 5 | &8 0 SIS M4 [it41 0 [019ill (034 0.33 10.35 95 105 il
3110 | 12 14 11 6 |85 5 170 6 |75 5 |75 0 5 |115 | 4 |14.0 |0.91 |0.34 0.33 ]0.35 95 105 117
SPAN(S)= 7 ft
DESIGN| MEMBER THICKNESSES HT (f)= 9 or 10
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=7ft HT =9 ft |HT =10 ft,
(ft-in) [ Thick | Thick. | Thick Size [ ctoc | Size | ctoc Size [ ctoc | Size | ctoc G1 | Size |ctoc | Size |ctoc| K3 C4 K2 Cc1 in in in
09" 1" 10 9 5 |70 4 195 5 |65 4 |75 12 5 [115| 4 |14.0 |0.93 |0.65 0.23 10.63 93 124 136
o 26" 9 10 9 51E90 4 |85 57O 475 12 S1[Insl4) T 14.0110:95]/0.65 0.22 10.63 93 122 134
§ 4-3" 8 9 9 4 |75 4 190 5 |85 4 |70 0 5 [115| 4 |14.0 |0.95 |0.53 0.22 10.62 93 120 132
511" 8 9 9 4175 4 190 5185 4 [65 0 51 [Iasl4) i14.01110:95]/0.:49 0.22 10.52 93 120 132
7'-6" 8 9 9 4 |75 4 |75 5 |85 5 190 0 5 [115 | 4 |14.0 |0.95 |0.47 0.22 10.48 93 120 132
0'-8" 12 11 9 B | B0 411190 § | =) 470 12 Sl el H4)T 410l [0:98]]| (0165 0.24 10.63 93 126 138
§ 2'-6" 9 10 9 5 |70 4 |70 6 |80 4 |70 12 5 |[115| 4 |14.0 |0.95 |0.65 0.22 10.63 93 122 134
g| 4-3" 8 9 9 41 7o) 4 190 S1|Hi7eS 4 |70 0 S1[Insl|4) 1i14.0110:95]1/[0.53 0.22 10.62 93 120 132
2| 511" 8 9 9 4 |70 4 |85 5 |80 4 6.0 0 5 [115| 4 |14.0 |0.95 |0.49 0.22 10.52 93 120 132
76" 8 9 9 A1l B70; 475 Sl 7S Sl 90 0 SIS M4 i 410l [01951 0147 0.22 10.48 93 120 132
9'-2" 8 9 9 4 190 4 |75 4 160 5 |85 0 5 [115| 4 |14.0 |0.95 |0.46 0.22 10.45 93 120 132
1010 | 8 9 9 411 li7S) 4 [65 B | &8 B || s 0 Sl el 41T 41 0l [0!95]| (0145 0.22 10.44 93 120 132
12'-5" 8 10 9 4 |65 4 6.0 5 |75 5 |80 0 5 [11.0| 4 |14.0 |0.95 |0.45 0.22 10.43 93 121 133
14'-1" 8 10 9 41 1610) 5 |85 B | s B | Yy 0 Sl el N4 14101 [0:95]]]/0:45 0.23 10.43 93 121 133
gl 150 8 10 10 5 |85 5 |80 5 |70 5 170 0 5 |[115| 4 |14.0 |0.95 |0.43 0.25 10.42 94 121 133
=| 174" 9 il 10 g | &8 SIlL{E8t5) SN0 S| Hi7ES) 0 5 (110 | 4 |14.0 |0.95 |0.43 0.26 10.43 94 123 135
ﬁ 18-11" | 9 1 10 5 |80 5 |75 5 |70 5 170 0 5 [105 | 4 |14.0 |0.95 |0.43 0.26 10.42 94 123 135
= 206" | 10 12 " 5] 180 5 |85 51170 ol |78 0 51 [lilnell 4] li14:01[0:94][0:42 0.26 |0.42 95 125 137
5 22~2" | 10 12 11 5 |75 5 |75 5 |65 5 170 0 5 [105 | 4 |14.0 |0.94 |0.42 0.26 10.42 95 125 137
gl 23-9" | 10 13 1 SO SN0 5165 Sl 70 0 5 [10.0 | 4 [14.0 |0.94 |0.42 0.26 |0.42 95 126 138
2| 254" | 11 13 12 5 |70 5 |75 5 |65 5 170 0 5 [11.0| 4 |14.0 |0.93 |0.42 0.26 10.42 96 127 139
270" | 11 13 12 SO SllII7E0) 511610 Sl 70 0 5 [10.0 | 4 [14.0 |0.93 |0.42 0.26 |0.42 96 127 139
28'-6" | 12 14 12 5 |70 5 170 5 | 6.0 5 170 0 5 |95 4 [14.0 |0.93 |0.42 0.27 10.42 96 129 141
302" | 12 14 13 8 | 7o Sl 511610 Sill|li7 0 5 |105 | 4 [14.0 |0.93 |0.41 0.27 |0.41 97 129 141
3110 | 12 15 13 5 |65 5 70 6 | 8.0 5 70 0 5 |95 4 [14.0 |0.93 |0.41 0.27 |0.41 97 130 142
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE

{B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR

IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C




Span(S)= 8 ft
DESIGN MEMBER THICKNESSES HT (ft)= 5 or 6 or 7
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars | J3  Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=8ft HT=5ft | HT =6 ft \ HT=7ft
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size [ctoc Size | ctoc | Size [ctoc G1 | Size [ctoc | Size [ctoc| K3 C4 K2 C1 in in in in
0-9" 11 10 8 5 |65 4 1105 5 | 6.0 4 |65 12 5 |[115| 4 |14.0 |0.90 |0.36 0.38 [0.43 104 76 88 100
o| 2'-6" 9 10 8 5 | Y 41|70 6 |85 4 |80 12 ol || idinisf (T4 14011 [0:92]]0'32 0.36 [0.34 104 74 86 98
E 4'-2" 9 9 8 4 | 6.0 4 |85 5 170 4 |85 0 5 115 | 4 |14.0 |0.93 |0.31 0.37 |0.33 104 73 85 97
511" 8 9 8 411610 41l 18t0 Silll| 70 4 |80 0 Sl idints 41 14t ol [01931l0'30] 0.36 |0.32 104 72 84 96
7'-6" 8 9 8 5 190 4 170 5 170 4 |70 0 5 /115 ] 4 114.0 10.93 |0.30 0.36 |0.31 104 72 84 96
o %S 2 10 8 6 |80 4 |95 6170 4 |65 2 5 |islifl'41][14.01 |0:90/10!35 0.39 [0.44 104 i 89 101
Q| 26" 9 11 8 5 | 6.0 4 160 6 |75 4 |75 12 5 115 | 4 |14.0 10.92 |0.32 0.36 |0.34 104 75 87 99
g| 4-3" 8 10 8 5 |85 4 7.0 S| 70 4 8.0 0 5 54 4.0 10.93 [0.30 0.36 [0.33 04 73 85 o7
2| 511" 8 9 8 5 190 4 7.0 5 170 4 7.5 0 5 5| 4 4.0 10.93 [0.30 0.36 |0.32 04 72 84 96
7'-6" 8 9 8 5 |85 4 7.0 5 | 6.5 4 7.0 0 5 54 4.0 10.93 [0.30 0.36 [0.31 04 72 84 96
9'-2" 8 9 8 4 |65 4 8.0 5 |75 4 7.5 0 5 5| 4 4.0 10.93 [0.29 0.36 [0.30 04 72 84 96
10-10" | 8 9 8 5 |85 4 7.0 Sl i) 4 7.0 0 5 Wl 4.0 10.93 [0.29 0.36 [0.30 04 72 84 96
8 0 8 5 |75 5 [9.0 5 |65 4 7.0 0 5 5| 4 4.0 10.93 [0.28 0.35 |0.3 04 73 85 97
8 0 8 Sl 7O Sill8I0 6 |85 4 6.0 0 5 54 4.0 10.93 [0.27 0.41 0.3 04 73 85 o7
8 9 8 5 |65 5 |75 6 |85 4 6.0 0 5 5| 4 4.0 10.92 |0.27 0.42 |0.30 04 75 87 99
= 0 8 Sll|i65! B ) GllH7S 5 |85 0 5 54 4.0 ]0.91 [0:27 0.37 [0.29 04 76 88 00
§ 18'-10" 0 2 8 5 | 6.0 5 |70 6 |75 5 [9.0 0 5 5| 4 4.0 10.92 |0.26 0.42 |0.29 04 77 89 01
20'-5" 1 2 8 6 [85 Sl N0 GllN7Z0 Sill|li7S 0 5 54 4.0 ]0.91 [0:27 0.43 [0.28 04 78 90 02
5| 221" 1 3 8 6 |80 5 |70 6 |70 5 |80 0 5 5| 4 4.0 10.91 [0.26 0.42 |0.28 04 79 91 03
ol 238" | 11 13 9 670 B || ) 3] i) 5 |85 0 ol idinisE(iT4 1 1401l [0:9411]0127 0.42 |0.29 105 79 91 103
§ 25'-3" 2 4 9 6 |75 5 |70 6 |70 5 |85 0 5 5| 4 4.0 10.90 [0.26 0.42 |0.28 05 81 93 05
26'-11" 2 4 9 (&[0 5 |65 6 [65 5 [80 0 5 Wl ¢ 4.0 10.90 [0.26 0.42 |0.28 05 81 93 05
28'-5" 3 5 9 6 |70 5 |70 6 |65 5 |85 0 5 5| 4 4.0 10.89 [0.26 0.42 |0.28 05 83 95 07
301" 3 5 10 6l[16t5 SN0 6 [65 5 |85 0 5 Wl ¢ 4.0 10.89 [0.27 0.42 |0.29 06 83 95 07
31-8" | 14 16 10 6 |65 5 |70 6 | 6.0 5 |85 0 5 115 | 4 |14.0 |0.89 |0.26 0.43 |0.28 106 85 97 109
SPAN(S)= 8 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 8 or 9
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3  Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=8ft HT =8 ft | HT =9 ft
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size [ctoc Size | ctoc | Size [ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 C1 in in in
0-9" 1 10 9 5 6.0 4 195 6 |75 4 |65 12 5 115 | 4 |14.0 [0.92 |0.44 0.26 |0.61 105 112 124
o 2'-6" 9 10 9 Sll|l7:0 470 6 |80 41170 2 5 |115| 4 |14.0 [0.95 |0.41 0.24 [0.43 105 110 122
E 4'-3" 8 9 9 4 6.0 4 |80 5 170 4 |70 0 5 115 | 4 |14.0 [0.95 |0.38 0.24 |0.39 105 108 120
511" 8 9 9 4 6.0 ¢l 1S Sillll|li7d0] A 70 0 Sil|isIE[I411[14.011[10:95/1]0136/ 0.24 |0.37 105 108 120
7'-6" 8 9 9 5 190 4 |70 5 165 4 160 0 5 /115 | 4 114.0 [0.95 |0.35 0.24 |0.36 105 108 120
o IS5 12 10 9 @ | K3 41111910 3 || ) 4 |60 12 ol itnEsEl4 14 0ll[[0:92]0!45) 0.27 |0.61 105 113 125
Q| 26" 9 1" 9 5 160 4 160 6 |70 4 |75 12 5 115 | 4 |14.0 [0.94 |0.42 0.24 |0.45 105 11 123
gl 43" 8 9 9 5 |80 ¢y I Tefo) 5 | 6.0 A0 70, 0 S| 51411114, 011[10:95/1] 0138 0.24 |0.39 105 108 120
2| 51" 8 9 9 5 |85 4 |70 5 |65 4 |65 0 5 115 | 4 |14.0 [0.95 |0.36 0.24 |0.37 105 108 120
7'-6" 8 10 9 5 |80 4 |65 5 |6.0 4 |65 0 511|514 1114.01110:9511| 0135 0.24 |0.36 105 109 121
9'-2" 8 9 9 4 |65 4 |70 5 |75 4 160 0 5 115 | 4 |14.0 [0.95 |0.34 0.24 |0.35 105 108 120
10-10" | 8 10 9 5 |85 4 |65 5 |65 4 160 0 51| 511411114 011{10:95/1]0133) 0.24 |0.34 105 109 121
12'-5" 8 10 9 5 |75 5 |85 5 |65 5 [9.0 0 5 115 | 4 |14.0 [0.95 |0.34 0.28 |0.35 105 109 121
141" 8 11 9 Sl li7:0] S| N7 5 |6.0 5 |85 0 51| i5IE[II411]114.011[10:95/1] 0133 0.28 |0.35 105 110 122
al 15-8" 9 11 9 5 |65 5 |70 6 |85 5 |75 0 5 115 | 4 |14.0 [0.94 |0.33 0.28 |0.34 105 111 123
g3 [ 10 12 9 5illl|l6:5 S| N7 6 [85 S0 0 5 |115 | 4 |14.0 [0.93 |0.33 0.29 |0.34 105 113 125
5 18-10" | 10 12 9 5 |65 5 |65 6 |80 5 |70 0 5 115 | 4 |14.0 [0.93 |0.32 0.29 0.33 105 113 125
| 20057 || A4 13 10 3 || &5 Sl 6 |80 Sil7S 0 S | il L gl |20 [[0ER [k 0.29 [0.34 106 115 127
5| 221" | 11 13 10 6 |85 5 |70 6 |75 5 |70 0 5 115 | 4 |14.0 [0.93 |0.32 0.29 [0.34 106 115 127
ol 238" | 11 14 10 6 |80 B & elll7Ss 517 0 5 |115[ 4 |14.0 [0.93 |0.32 0.29 [0.34 106 116 128
§ 253" | 12 14 1" 6 |80 5 |70 6 |70 5 |70 0 5 115 | 4 |14.0 [0.92 |0.32 0.29 |0.34 107 117 129
261117 | 12 15 ilil elll7ES B &S (3 | i) Sl 0 5 |islifli4 1114.011[10:9211|0132 0.29 [0.34 107 118 130
28-5" | 13 15 1" 6 |75 5 |65 6 [ 7.0 5 |70 0 5 115 | 4 |14.0 [0.91 |0.32 0.30 [0.33 107 119 131
301" | 13 15 12 6ll[7eS Sl 670 517 0 5 |inslifli4 1i14.011[l0:91 110132 0.30 [0.34 108 119 131
318" | 14 16 12 6 |75 5 |65 6 |70 5 |70 0 5 115 ] 4 |14.0 [0.91 |0.32 0.30 |0.33 108 121 133
SPAN(S)= 8 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 10 or 11
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3  Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=8ft HT =10 ft|HT =11 ft,
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size [ctoc Size | ctoc | Size [ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 C1 in in in
0-9" 1" 10 9 5 6.0 4 |75 6 |75 4 160 12 5 115 | 4 |14.0 [0.94 |0.64 0.21 |0.61 105 136 148
ol & 8 10 9 5ill|i6:5 4 |60 ellllizo 4 |60 2 5 |110| 4 |14.0 [0.96 |0.64 0.20 [0.61 105 133 145
§ 4'-3" 8 9 9 5 190 4 |70 5 |65 5 |85 0 5 115 | 4 |14.0 [0.96 |0.51 0.20 |0.55 105 132 144
511" 8 9 9 4 6.0 4 |65 5illl|l6!5 Sl 0 Sl sl 141 0li{l01961|[0147 0.20 [0.48 105 132 144
7'-6" 8 9 9 5 190 4 160 5 160 5 |70 0 5 1115 | 4 114.0 [0.96 |0.44 0.20 |0.44 105 132 144
0'-8" 12 10 9 6 [li7Es 41|75 6 [65 5 |85 12 ol | itinsl(i41 14 0l1[|0:9311]0!66) 0.22 |0.61 105 137 149
é 2'-6" 9 1" 9 6 |85 5 [ 9.0 6 |70 4 160 12 5 115 | 4 |14.0 [0.95 |0.64 0.21 |0.63 105 135 147
gl 4-3" 8 10 9 5 |80 4 |65 5 | 6.0 4 160 0 5 |115[ 4 |14.0 [0.96 |0.55 0.20 [0.54 105 133 145
2| 511" 8 10 9 5 |85 4 |65 5 160 5 |85 0 5 115 | 4 |14.0 [0.96 |0.50 0.20 [0.48 105 133 145
7-6" 8 10 9 5 |85 B L) 5 |65 S5 0 5 |115| 4 |14.0 [0.96 |0.47 0.21 [0.45 105 133 145
9'-2" 8 9 9 4 |70 5 [9.0 5 |70 5 |65 0 5 110 | 4 |14.0 [0.96 |0.43 0.21 |0.43 105 132 144
10-10" | 8 10 9 511|190 B | ) B | v B | i) 0 5 |10.0 [ 4 |14.0 [0.96 |0.43 0.21 [0.42 105 133 145
12'-5" 8 10 10 5 |80 5 |70 5 |65 5 |65 0 5 110 | 4 |14.0 [0.96 |0.41 0.23 0.40 106 133 145
141" 8 11 10 5 | Y B | 7 B | &8 B | i 0 5 11007 4 [14.0 [0:96 041 0.23 |0.40 106 134 146
g| 158" 9 1" 10 5 170 5 |70 5 160 5 |65 0 5 195 4 [14.0 |0.95 |0.41 0.23 |0.40 106 135 147
= |l 73l 10 ii2 11 Sl li7£0] B 7o) 5illll| 610 B [ 7o 0 5 |105 | 4 |14.0 [0.94 |0.40 0.24 |0.40 107 137 149
S118-10" | 10 12 1" 5 170 5 |70 6 |80 5 |65 0 5 195 4 [14.0 |0.94 |0.40 0.24 0.40 107 137 149
* 205" | 11 13 2 3 || o) B | 61185 B | 0 5 |105 | 4 |14.0 [0.94 |0.39 0.24 |0.39 108 139 151
5[ 221" | 11 13 12 5 |65 5 |70 6 |80 5 |65 0 5 /100 | 4 |14.0 [0.94 |0.39 0.24 0.39 108 139 151
8| 238" | 11 14 i2 3 [l &) B | B85 6 |80 5 [ & 0 3 | B 4 [14.0 |0.94 |0.39 0.24 |0.39 108 140 152
Z[ 2503 | 12 14 13 5 | 6.0 5 |70 6 |75 5 |65 0 5 /100 | 4 |14.0 {0.93 |0.39 0.24 0.39 109 141 153
261117 | 12 15 13 5 | 6.0 5 |65 elll7Ss 5 | 6.0 0 511H9i0 4 [14.0 |10.93 [0.39 0.24 |0.39 109 142 154
285" | 13 15 13 6 |85 5 | 6.0 6 |70 6 |85 0 5 190 4 [14.0 |0.93 |0.41 0.25 |0.39 109 143 155
3017 | 13 16 14 G5 Sillilli6!5 Glli{H70 SHllN6!5 0 S| H9L5] 4 [14.0 |10.93 |0.38 0.25 |0.39 110 144 156
31-8" | 14 16 14 6 | 8.0 5 | 6.0 6 |70 5 | 6.0 0 5 190 4 [14.0 10.92 |0.38 0.25 |0.39 110 145 157

—2.0" GL. (Typ.

J37

il —1.5" CL. T
CTwpa }
B2 —x
= T
iz
i ) Il s
| % |
"i’J 3.0" CL. (Typ.1— \Jq J.L%
c4
SECTION THRU BOX
L1 /7F'1
a3 —7Z2.0% L. (Typ-
I Y Y sy | -
= ; |
—4,.5" CL,
CTwpa 2
J4
3 T
PART SECTION THRU BEOX FOR
MODIFIED J3 ALTERNATIVE

(B2 BAR NOT 3HOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR

IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C
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Span(S)= 9 ft
DESIGN MEMBER THICKNESSES HT (ft)= 6 or 7 or 8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=9ft HT =6 ft \ HT=7ft | HT =8 ft
(ft-in) [ Thick | Thick. | Thick Size [ ctoc | Size |ctoc Size [ ctoc | Size |ctoc G1 | Size [ctoc | Size |ctoc| K3 C4 K2 C1 in in in in
09" 11 9 8 6 | 8.0 4 |85 6 | 7.0 5 |85 12 5 |[115| 4 |14.0 |0.91)|0.36 0.33|0.45 116 87 99 111
o| 26" 9 10 8 6 |85 51910 § [ i) 411[ll6' 12 Sl s[4 (141011 [0:931/[0!32 0.36 | 0.34 116 86 98 110
§ 4-3" 8 9 8 5 |70 4 |65 6 |8.0 4 |65 0 5 |[115| 4 |14.0 |0.94|0.30 0.310.32 116 84 96 108
511" 8 9 8 B | 7 4 [6.0 6 |80 4 [6.0 0 Sl sl 41 141011 [0194] (029 0.310.31 116 84 96 108
7'-6" 8 10 8 5 |70 5 190 6 |85 4 |65 0 5 [115| 4 |14.0 |0.94/0.28 0.36 | 0.31 116 85 97 109
o [0SR 12 10 8 (5 ]| o) 4 |80 6 |65 5 |85 12 51 |iinisi|14) ) 141.0110:91][0.36 0.34 | 0.47 116 89 101 113
Q| 25" 10 11 8 6 | 7.0 5 |85 6 |65 4 |70 12 5 [115| 4 |14.0 |0.92)|0.32 0.37 1 0.34 116 88 100 112
gl 43" 8 0 8 Silllli6's Sill|i910 6 |80 4 7.0 0 5 151114 4.0 |10.940.30 0.36 | 0.32 6 85 o7 09
2| 511" 8 0 8 5 |70 5 190 6 |8.0 4 6.5 0 5 5| 4 4.0 |10.94]0.29 0.36 | 0.32 6 85 97 09
7'-6" 8 0 8 B LGS 5 |85 6 |80 4 6.0 0 5 151114 4.0 10.940.28 0.36 | 0.31 6 85 o7 09
9'-2" 8 0 8 5 | 6.0 5 170 6 [7.0 5 190 0 5 5| 4 4.0 |0.9410.28 0.36 | 0.30 6 85 97 09
10-10" | 8 0 8 Sl 70 Sl 75! 685 Sl 90 0 5 151114 4.0 |0.94]0.27 0.36 | 0.30 6 85 o7 09
12'-4" 9 8 5 |65 5 |75 6 |8.0 5 |85 0 5 5| 4 4.0 |10.93]0.27 0.36 | 0.29 6 87 99
14'-0" 9 8 6 |85 Sl |70 (5 L[| 7A0) Sillll|li7ES! 0 5 151114 4.0 |0.93]0.26 0.36 | 0.29 6 87 99
8| 157" 0 2 8 6 |85 5 |65 6 | 7.0 5 170 0 5 5| 4 4.0 |10.93]0.26 0.36 | 0.28 6 89 01 3
HEEE 0 2) 8 (& 1| 7o) @ LES 6165 Sl |70 0 5 151114 4.0 |0.93]0.25 0.36 | 0.30 6 89 01 3
g 18'-9" 3 9 6 | 7.0 5 |65 6 | 7.0 5 |75 0 5 5| 4 4.0 |10.92]0.26 0.37 10.28 7 91 03 5
20'-5" 4 9 (51| 7o) @ LES 6 | 6.0 Sillll| 75! 0 5 151114 4.0 |10.92]0.25 0.37 10.28 it 92 04 6
5| 22'-0" 2 4 9 6 | 7.0 5 | 6.0 6 |6.0 5 170 0 5 5| 4 4.0 |10.91]0.25 0.3710.27 7 93 05 7
ol 236" | 13 15 9 5 ]| i) 51|60 61|65 B | v 0 Sl Enin s T4 (141 0/ [0190][0"25 0.37 | 0.27 a7 95 107 119
§ 25'-2" 3 5 0 6 | 6.0 5 | 6.0 6 | 6.0 5 170 0 5 5| 4 4.0 |10.90]0.26 0.37 10.27 8 95 07 19
26'-9" 4 6 0 6 |65 5 | 6.0 6 | 6.0 S| 70 0 5 1511114 4.0 |10.90]0.25 0.37 10.27 8 97 09 2)
28'-4" 4 6 0 6 | 6.0 6 |85 7 |80 5 170 0 5 5| 4 4.0 |10.90]0.25 0.37 10.29 8 97 09 2
29'11" 5 I 1 6 | 6.0 Sill|i6:5! L) Silll| 70! 0 5 1511114 4.0 |0.89]0.26 0.380.32 9 99 11 23
317" | 15 17 1 7 |80 5 | 6.0 7 |75 5 |70 0 5 |[115| 4 |14.0 |0.89)|0.26 0.380.32 119 99 111 123
SPAN(S)= 9 ft
DESIGN| MEMBER THICKNESSES HT (f)= 9 or 10
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=9ft HT =9 ft \HT =10 ft
(ft-in) [ Thick | Thick. | Thick Size [ ctoc | Size | ctoc Size [ ctoc | Size | ctoc G1 | Size [ctoc | Size |ctoc| K3 Cc4 K2 C1 in in in
09" 1" 10 9 6 |80 4 |70 6 [ 7.0 4 6.0 12 5 |[115| 4 |14.0 |0.93|0.47 0.230.60 117 124 136
o| 26" 9 1 9 B | & 3 [ £l 5 ]| i 4 [65 12 Sl inEs 4 141 0l [0195][0142) 0.230.45 il 123 135
§ 4-3" 8 10 9 5 |75 4 |65 5 | 6.0 4 |65 0 5 |[115| 4 |14.0 |0.95|0.37 0.21/0.38 117 121 133
511" 8 10 9 S| N7S 4 6.0 SHIN610 4 6.0 0 5 [115 | 4 |14.0 |0.95]|0.35 0.210.36 iz 121 133
7'-6" 8 10 9 5 |70 5 190 6 |85 5 185 0 5 [115| 4 |14.0 |0.95/0.34 0.230.35 117 121 133
ol 08" 12 10 9 (3 || ) 4 [li7i0 6 | 6.0 5 | 8.0 2 5l sl 114 1410/ 10192 (0146 0.24 | 0.60 a7 125 137
Q| 25" 10 11 9 6 |70 5 |85 6 |65 4 6.0 12 5 [115| 4 |14.0 |0.94|0.41 0.26 | 0.49 117 124 136
gl 4-3" 8 10 9 Sl N7 4 6.0 B Hi7:5 4 6.0 0 5 [115 | 4 |14.0 |0.95|0.37 0.21,0.38 fddiz 121 133
2| 511" 8 10 9 5 |70 5 190 6 |80 5 190 0 5 [115| 4 |14.0 |0.95)|0.36 0.23 | 0.36 117 121 133
7-6" 8 10 9 B ) 5 |85 6175 5 |85 0 5 [115 | 4 [14.0 |[0.95|0.34 0.250.35 ililrd 121 133
9'-2" 8 11 9 5 |65 5 |75 6 |75 5 180 0 5 [115| 4 |14.0 |0.95/0.33 0.250.34 117 122 134
1010 | 8 11 9 Sl N7 B (| B 6 |85 S| 75 0 5 (115 | 4 |14.0 |0.95]|0.33 0.250.34 lilrd 122 134
12'-4" 9 11 9 5 |70 5 |70 6 |80 5 |70 0 5 [115| 4 |14.0 |0.95/0.32 0.26 | 0.33 117 123 135
14'-0" 9 11 9 SillN6I0 51625 (5[ rafo) 5 |65 0 5 (115 | 4 [14.0 |0.95]|0.32 0.26 | 0.33 lilrd 123 135
al| 15-7" | 10 12 10 5 [6.0 5 |70 6 |70 5 170 0 5 [115 | 4 |14.0 |0.94|0.32 0.26 | 0.33 118 125 137
g3 | 10 13 10 (5 e 5 | 6.0 (5[ rdo) 5 |65 0 5 [115 | 4 [14.0 |[0.94|0.31 0.26 | 0.33 118 126 138
§ 189" | 11 13 10 6 |75 6 |85 6 [ 7.0 5 6.0 0 5 [115| 4 |14.0 {0.93|0.31 0.300.32 118 127 139
Tl 2057 || 14 14 1 (5 ]| & $ [ &0 5 [ i Sl 70 0 51 [lisi|4) ) [141. 011019311031 0.26 | 0.33 i) 128 140
5| 220" | 12 14 1" 6 [ 7.0 5 160 6 |65 5 6.0 0 5 [115| 4 |14.0 {0.93|0.31 0.2710.32 119 129 141
ol 236% || 13 15 1 (5 ]| 7o) Gl 6 |65 S | &0 0 S iR s 4 141 Ol {01921 {03l 0.28 | 0.34 k) 131 143
§ 252" | 13 15 12 6 [ 7.0 5 6.0 6 |6.0 5 6.0 0 5 [115| 4 |14.0 {0.92)|0.31 0.2710.32 120 131 143
269" | 14 16 12 (5 ]| o) 5 | 6.0 6 |65 5 | 6.0 0 5 [115 | 4 [14.0 [0.92|0.31 0.2710.32 120 133 145
284" | 14 16 12 6 [ 7.0 6 |80 6 |6.0 6 |85 0 5 |[115| 4 |14.0 |0.92)|0.33 0.31/0.34 120 133 145
2911 | 15 il 13 (5 ]| 7o) 5 |6.0 6 | 6.0 5 | 6.0 0 51 [liisi|4) 4.0 [10:94] [[0.31 0.28 | 0.36 121 135 147
317" | 15 17 13 6 |65 6 | 8.0 7 |80 5 | 6.0 0 5 |[115] 4 |14.0 [0.91]0.31 0.310.38 121 135 147
SPAN(S)= 9 ft
DESIGN| MEMBER THICKNESSES HT (f)= 11 or 12
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=9ft HT =11 ft\HT =12 ft
(ft-in) [ Thick | Thick. | Thick Size [ctoc | Size | ctoc Size [ ctoc | Size | ctoc G1 | Size [ctoc | Size |ctoc| K3 Cc4 K2 C1 in in in
09" 1 10 10 6 |75 4 |70 6 [ 7.0 5 190 12 5 |[115| 4 |14.0 |0.94)|0.65 0.200.60 118 148 160
ol 2-6" 9 1 10 SiI60 5 |85 6170 5111|190 12 5 [115 | 4 [14.0 |0.95)|0.65 0.210.62 118 147 159
§ 4-3" 8 10 10 5 |75 5 190 6 |85 5 |75 0 5 |[115| 4 |14.0 |0.96|0.48 0.19/0.48 118 145 157
511" 8 10 10 B | s 5 |85 6 |85 Sl 70 0 5 [115| 4 [14.0 |0.96|0.44 0.21,0.43 118 145 157
7'-6" 8 10 10 5 |70 5 170 6 |80 5 165 0 5 [110| 4 |14.0 |0.96)|0.42 0.21,0.41 118 145 157
0'-8" 12 11 10 (& || ) 4 [65 6 | 6.0 B | s 2 Sl sl 14 (142011 10:94][0165 0.20 | 0.60 118 150 162
§ 2'-5" 10 12 10 6 [ 7.0 5 |75 6 |6.0 5 |85 12 5 |[115| 4 |14.0 |0.95)|0.65 0.220.62 118 149 161
g| 4-3" 8 10 10 S!S 5 |85 67O Sl li7s! 0 51|54 14101110196 (0148 0.21/0.48 118 145 157
2| 511" 8 10 10 5 |70 5 |75 6 |75 5 170 0 5 |[115| 4 |14.0 |0.96)|0.44 0.21/0.43 118 145 157
7-6" 8 10 10 SN0 Sl li7.0 6175 5 |65 0 5 [11.0 | 4 [14.0 |0.96|042 0.210.41 118 145 157
9'-2" 8 11 10 5 |65 5 |65 6 |80 5 |70 0 5 (100 | 4 |14.0 |0.96|0.42 0.21,0.40 118 146 158
10-10" | 8 11 10 B | ) 5l1|l6:5 5 [ 6.0 5 | 6.5 0 5 95 4 [14.0 |0.96]0.41 0.210.39 118 146 158
124" 9 1 10 5 |70 5 170 6 |80 6 |85 0 5 [ 9.0 4 [14.0 |10.95]0.42 0.21/0.39 118 147 159
14'-0" 9 12 11 B | &S Sll|l6:5 6 | 8.0 B | &8 0 B | & 4 [14.0 |0.95]0.39 0.210.38 119 148 160
8 157" | 10 12 1" 5 |65 5 |65 6 |75 6 |85 0 5 [ 9.0 4 [14.0 |10.95]0.40 0.220.38 119 149 161
= 17371 10 13 12 Sill|l610 5 | 6.0 B Mi7:5 5 | 6.0 0 & RS 4 [14.0 |10.95]0.38 0.220.37 120 150 162
ﬁ 189" | 11 13 12 5 | 6.0 5 6.0 6 [ 7.0 6 |85 0 5 [ 9.0 4 [14.0 10.94]0.40 0.220.38 120 151 163
*| 205" | 11 14 13 6l 185 5] |60 6]l 511165 0 51125 4 [14.0 |10.940.37 0.220.37 121 152 164
5 220" | 12 15 13 6 |80 5 6.0 6 [ 7.0 6 |85 0 5 [ 9.0 4 [14.0 10.94]0.39 0.230.37 121 154 166
gl 236" | 13 15 13 (5 1] (B0 6185 5 [ o 6 |80 0 5 | & 4 [14.0 10.93]0.39 0.26 | 0.40 121 155 167
2| 252" | 13 16 14 6 |75 5 6.0 6 [ 7.0 6 |85 0 5 [ 9.0 4 [14.0 10.93]0.39 0.230.37 122 156 168
269" | 14 16 14 (5 ]| 1S Glll[lSt5 6 |65 6 |80 0 5 | & 4 [14.0 10.93]0.39 0.26 | 0.39 122 157 169
28'-4" | 14 17 14 6 |70 6 | 8.0 6 | 6.0 6 |75 0 5 |85 4 [14.0 |10.93]0.39 0.26 | 0.39 122 158 170
2911 | 15 il 15 (5] o) 6 |85 6 |65 6 |80 0 5] 120 4 [14.0 10.92]0.38 0.26 | 0.43 123 159 171
317" | 15 18 15 6 | 7.0 6 | 8.0 6 | 6.0 6 |75 0 5 |85 4 [14.0 |0.92]0.38 0.26 | 0.43 123 160 172
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
{B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C
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Span (S)= 10 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 7 or 8 or 9
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=10ft |HT=7ft[HT=8ft[HT=9ft
(ft-in) | Thick | Thick. | Thick Size |[ctoc | Size [ctoc Size |[ctoc | Size [ctoc G1 | Size |ctoc | Size [ctoc| K3 C4 K2 c1 in in in in
09" | 11 10 9 6 |70 4 |70 6 |65 5 |75 12 | 5 |115 | 4 [14.0 |0.92 |0.36 0.29 |0.45 129 100 112 124
o| 2'-6" 9 11 9 670 5[0 g 18 4 |68 e 8 s 4 A u 0ae D2 0o 129 29 111 188
§ 42" 9 10 9 5 |70 4 |60 6 |75 4 | 6.0 0 5 |115 | 4 |14.0 |0.94 |0.30 0.27 |0.31 129 98 110 122
510" | 9 10 9 FES BIE 6l [li7io FIE 0 2 118 4 140 094 029 0.32 10.30 129 98 110 122
7-5" 9 10 9 5 [6.0 5 [80 6 |70 5 180 0 5 |115 | 4 |14.0 |0.94 |0.29 0.32 10.30 129 98 110 122
o | 1R8I T2 10 9 61165 4 |70 i 848 B 10 =8 118 4 140 082 086 0.30 |0.47 128 101 113 128
Q| 24" | 11 12 9 6 | 6.5 5 |75 6 | 6.0 4 |65 12 | 5 |115 ] 4 [14.0 |0.93 |0.32 0.33 |0.34 129 102 114 126
gl 4-2" 9 1 9 BIIEE BEE Gl [6Y5 N 0 i) i a0 0894 o0 o 05 29 99 1 i)
2 510" | 9 0 9 5 [6.0 5 | 8. 6 | 7.0 5 |85 0 5 5| 4 4.0 10.94 10.29 0.32 |0.31 29 98 0 22
7-5" 9 9 G [EY Sl Gl ii7io I 0 i) i 4.0 10.94 10.28 o 0l 29 99 i)
91" 9 9 6 |80 5 [7.0 6 [ 7.0 5 |80 0 5 5| 4 4.0 {0.94 |0.27 0.32 10.30 29 99 23
109" | 9 9 F[EY B Gl 75 BEE 0 i) i a0 084 o2 o 0= 29 99 i)
124" | 9 9 6 |75 5 [ 6.0 6 | 6.5 5 [ 7.0 0 5 5| 4 4.0 10.94 |0.27 0.32 10.29 29 99 23
EEETR 0 2 9 Gl ii7io BEY Gl 6Ys Slli7o 0 i) i a0 089 020 e 0 29 01 i) £
Q| 156 3 9 6 | 7.0 6 |85 6 | 6.0 5 | 7.0 0 5 5| 4 4.0 10.93 |0.25 0.33 |0.27 29 03 5 27
22 3 9 BIIEE GHl{l7As [ B[EE 0 i) i a0 089 02 Dl e 29 03 5 el
§ 18'-8 2 4 9 6 | 6.5 6 |8.0 7 8.0 5 [ 6.0 0 5 5| 4 4.0 10.92 |10.25 0.37 |0.28 29 05 7 29
20"-4 2 5 10 &0 Gllll7S il 7 a S0 0 i) i a0 082 020 Dl e 30 06 8 30
52111 3 5 10 7 8.0 6 |8.0 7 175 5 [ 6.0 0 5 5| 4 4.0 10.91 |0.25 0.37 10.28 30 07 9 31
o| 235 14 16 10 6 | 6.0 6 |[8.0 7S 5 [l6l0 0 L e 0.34 |0.28 130 109 12 188
§ 25'1 4 6 7 175 6 |8.0 7 7.0 5 [ 6.0 0 5 5| 4 4.0 10.91 |10.25 0.37 10.29 3 09 21 33
26'-8 5 i il 7S 6 [8.0 [ 0 B[EE 0 il a1 40 090 020 054 082 a 1 prte o
28"-3 5 7 7 7.0 6 |75 7 7.0 6 |85 0 5 5| 4 4.0 10.90 |0.27 0.38 |0.32 3 1 23 35
29'-10 6 8 il N7 e Gllll7s [ 70 @IEE 0 il a1 4.0 10.90 |0.26 D54 081 a4 o] prti ar
316" | 16 19 12 7 170 6 |75 7 165 5 165 0 5 |[115] 4 [14.0 |0.90 |0.25 0.38 |0.32 132 114 126 138
SPAN(S)= 10  ft
DESIGN| MEMBER THICKNESSES HT (ft)= 10 or 11
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier| "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S§$=10ft [HT=10 ﬂiHT =111t
(ft-in) | Thick | Thick. | Thick Size [ctoc | Size [ctoc Size [ctoc | Size [ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 Cc1 in in in
09" | 11 10 9 6 |70 4 |60 6 |65 5 180 12 | 5 |115 ] 4 [14.0 |0.94 |0.48 0.21 10.59 129 136 148
ol 2-6" 9 1 9 61l 70 B | o 6165 088 e 8 a1 a0 s nae 0.23 |0.45 1 L 147
§ 42" 9 10 9 5 |65 5 |85 6 |70 5 |75 0 5 |[115] 4 |14.0 |0.95 |0.37 0.22 10.39 129 134 146
5'-10" 9 10 9 51165 B IE& 611780 6 |70 0 5 115 4 140 085 0.36 0.23 |10.36 129 134 146
7'-5" 9 11 9 5 |65 5 |70 6 |70 5 170 0 5 |115 | 4 |14.0 |0.95 |0.34 0.23 |10.34 129 135 147
ol 0-8" 12 11 9 6 | 6.0 5 90 6. 69 815 2. 8 118 4 140 083 081 0.23 |10.61 129 188 150
Q| 24" | 11 12 9 6 |65 5 |70 7 180 5 185 12 | 5 |[115 ] 4 [14.0 |0.94 |0.42 0.24 10.52 129 138 150
gl 4-2" a 8 6 85 i iln 6 a4 L 0 P1a 40 095 000 s 188 it I 47
2| 510" | 9 9 5 6.0 5 |75 6 |70 5 170 0 5 5| 4 4.0 10.95 |0.35 0.23 |0.36 29 35 47
*-5" g L L) el g 1y g1 0 L a0 089 o5 0.23 10.34 it I 47
1" 9 9 6 |80 5 165 6 |65 5 6.0 0 5 5| 4 4.0 10.95 |10.32 0.23 |0.33 29 35 47
w8 L L) i 00 6. 08 60 0 P1a 1 40 09 002 0.23 0.32 it I 47
124" | 9 2 0 6 |80 5 [ 6.0 6 |65 5 165 0 5 5| 4 4.0 10.95 |0.31 0.23 |0.32 30 36 48
13'-11" 0 2 0 618 6 80 4 80 685 0 s 4.0 10.94 |0.33 el 0oe 30 al 49
g| 15-6 1 3 0 6 |80 6 |80 6 |65 6 |80 0 5 5| 4 4.0 10.94 10.32 0.25 10.33 30 39 51
=| 172" 1 4 1 6 10 680 4. 68 60 0 1181 4.0 |0.94 |0.30 el 0o 4l 40 e
§ 18'-8" | 12 14 11 6 |70 6 |8.0 6 |6.0 6 |80 0 5 |[115 ] 4 |14.0 |0.93 |0.32 0.28 |0.33 131 141 153
T| 204" | 12 15 12 61li7:0 6111810 6 | 690 6 |60 0 5 118 4 140 083 030 0.27 |10.34 132 142 154
5| 2111 13 15 12 6 |65 6 |8.0 7 180 6 |80 0 5 |[115 ] 4 |14.0 |0.93 |0.32 0.28 |0.33 132 143 155
o| 23-5" | 14 16 12 611165 @ | & 88 g |80 0 8 118 4 140 082 082 0.28 |10.33 132 L) 187
§ 251" | 14 17 13 6 |65 6 |8.0 7 180 6 |85 0 5 |[115] 4 |14.0 |0.92 |0.32 0.28 |0.33 133 146 158
268" | 15 17 13 6 | 6.0 6lL[7ES L B84 0 B8 4 10 e nae 0.29 0.36 133 Ll 168
28-3" | 15 18 13 6 | 6.0 6 | 7.0 7 175 6 |75 0 5 |[115] 4 |14.0 |0.92 |0.31 0.28 |0.36 133 148 160
29'10" | 16 18 14 6 | 6.0 @ || & | r) 6810 0 b 4 110 e 0ae 0.29 0.36 134 149 161
316" | 16 19 14 7 8.0 6 [ 7.0 7 170 6 |80 0 5 |11.5 ] 4 [14.0 |0.91 ]0.32 0.29 |0.36 134 150 162
SPAN(S)= 10  ft
DESIGN| MEMBER THICKNESSES HT (ft)= 12 or 13
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier| "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S§$=10ft [HT=12 ﬂiHT =13 f
(ft-in) | Thick | Thick. | Thick Size [ctoc | Size [ctoc Size [ctoc | Size [ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 Cc1 in in in
09" | 11 10 10 6 |70 5 9.0 6 | 6.0 5 70 12 | 5 |105 | 4 [14.0 |0.95 |0.63 0.20 |0.61 130 160 172
ol 26" 9 11 10 8| e B | 6 69 S, ‘. 8 B 4 | 140 086 068 0.20 |0.61 130 108 111
§ 42" 9 10 10 5 |65 5 |85 6 |65 5 6.0 0 5 |105 | 4 |14.0 |0.96 |0.46 0.20 |0.51 130 158 170
510" | 9 10 10 5| el SIS 6 79 6 |80 0 b 85 4 |140 096 044 0.20 |0.44 130 158 170
7'-5" 9 11 10 5 |65 5 |70 6 |70 5 6.0 0 5 190 4 |14.0 |0.96 |0.42 0.20 10.41 130 159 171
oisE 12 11 10 6 | 6.0 5 185 i S e 8 1s 4 a0 g nas 0.21 |0.61 L 162 174
é 24" | 11 12 10 6 |65 5 |70 7 175 5 170 12 | 5 |115 ] 4 [14.0 |0.95 |0.63 0.21 10.61 130 162 174
g| 4-2" 9 1 10 51160 SIS s S 0 85 108 4 140 088 080 0.20 |0.50 130 188 111
2| 510 9 11 10 5 |65 5 |70 6 |70 5 165 0 5 195 4 |14.0 |0.96 |0.45 0.20 |0.44 130 159 171
Vil 9 11 10 Silljl6i0 S0 g 1y 668 0 P 4 o 088 041 0.20 10.41 130 L) 1
91" 9 12 10 6 |85 5 [ 6.0 6 |65 6 |80 0 5 |85 4 |14.0 |0.96 10.43 0.20 10.39 130 160 172
10'-9 9 11 11 5 16e% 5 [l65 6|70 6] [li75 0 H2n 4 40 098 D40 0.20 |0.38 L L L
124" | 9 12 11 5 | 6.0 6 |8.0 6 |70 6 |80 0 5 185 4 [14.0 |0.96 |0.40 0.21 10.39 131 160 172
1311 10 13 12 6185 5 [l6i0 6|70 6185 0 8 80 4 |140 0895 039 0.20 |0.37 132 162 174
g| 156 11 13 12 6 |85 5 | 6.0 6 |70 6 |80 0 5 190 4 [14.0 |0.95 |0.39 0.21 10.37 132 163 175
=| 172 11 14 13 6 |80 6 &S 670 680 0 580 4 140 085 088 0.22 |10.38 133 164 176
§ 18'-8 12 15 13 6 |75 6 |85 6 | 6.0 6 |75 0 5 190 4 [14.0 |0.94 |0.38 0.24 10.38 133 166 178
= 204 12 15 13 6o 6 (75 6 | 60 B |10 0 b 85 4 140 084 037 0.24 |10.38 133 166 178
5[ 2111 13 16 14 6 |70 6 |8.0 6 |6.0 6 |75 0 5 9.0 4 [14.0 |0.94 |0.37 0.24 10.38 134 168 180
g| 235 14 16 14 670 6lL[L7ES 6 | 69 B |70 0 b 85 4 |140 083 0.37 0.24 |10.38 134 169 181
2| 251 14 17 15 6 |70 6 |8.0 6 | 6.0 6 7.0 0 5 190 4 [14.0 |0.93 |0.37 0.24 10.37 135 170 182
26'-8 15 18 15 61|70 @ Il i L Sy 0 3 85 4 140 083 087 Des 04l 188 e 184
28'-3 15 18 16 6 | 65 6 | 7.0 7175 6 | 7.0 0 5 9.0 4 |14.0 |0.93 |0.36 0.24 |0.41 136 172 184
29'-10" | 16 19 16 6165 6l [0 7| s 6 [0 0 W 1 |10 gae 000 nes Hai 136 174 186
31'-6 16 19 16 6 | 6.0 6 | 7.0 7 |75 6 | 7.0 0 5175 4 |14.0 |0.92 |0.36 0.25 |0.41 136 174 186
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE

{B2 BAR NOT S8HOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR

IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C
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Span(S)= 11 ft
DESIGN| MEMBER THICKNESSES HT (ft)=_ 8 or 9 or 10
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=111ft HT=8ft[HT=9ftHT =10
(ft-in) | Thick | Thick. | Thick Size | ctoc| Size [ctoc Size |[ctoc | Size [ctoc G1 | Size |ctoc | Size [ctoc| K3 C4 K2 Cc1 in in in in
09" | 11 10 9 6 | 6.5 5 [9.0 6 | 6.0 5 |75 12 | 5 |115 ] 4 [14.0 |0.93 |0.36 0.30 |0.49 141 112 124 136
o[58 1IN0 11 9 61165 5 [lio B 88 o188 2.2 13 48 1480 036 D2 0.29 034 141 112 124 156
§ 42" 9 11 9 6 | 8.0 5 |75 6 |65 5 |75 0 5 |115 | 4 |14.0 |0.95 |0.30 0.28 |0.31 141 111 123 135
510" | 9 11 9 6 |80 Sillli7io 6 | 6.0 Slllli7Ss 0 8 1158 4 |140 095 028 0.28 |0.30 141 1 123 138
7-5" 9 11 9 6 |75 5 |65 6 |65 5 170 0 5 |[115 | 4 |14.0 |0.95 |0.28 0.28 10.29 141 111 123 135
L E? || ke 11 9 6 | 6.0 4 |65 e 8184 12,8 1148 4 1480 082 D81 g2l By 141 118 127 188
Q| 24" | 11 12 9 7 175 5 | 6.5 7 175 5 |80 12 | 5 |115 ] 4 [14.0 |0.93 |0.32 141 114 126 138
gl 4-2" 9 Gl li7io Slllli7o 6 | 6.0 o 0 i) g a0 088 0o 4 i ki
2| 510" 9 6 | 7.0 5 | 6.5 6 | 6.0 5 | 7. 0 5 5| 4 4.0 10.95 |0.28 4 23 35
'-5" 9 g 1y 06 ey ot 0 i) g a0 088 088 4 il ki
0" 2 9 6 | 7.0 5 6.0 6 |6.0 5 170 0 5 5| 4 4.0 10.94 |0.27 4 3 25 37
'-8" 2 9 g &3 B ad i) ot 0 i) g 4.0 10.94 |10.26 4 ) i an
'-3" 2 9 6 | 7.0 6 |80 6 | 6.0 5 6.0 0 5 5| 4 4.0 10.94 |10.26 4 3 25 37
o[ 13-10" i) 9 s B 05 L=l 0180 0 i) g a0 088 08 4 i) il 39
o| 156" 4 0 7 180 6 |70 7 170 5 6.0 0 5 5| 4 4.0 10.93 |0.25 42 6 28 40
H RIS e 4 0 18y B i) 0 1ag 0 i) g a0 088 08 42 i i 41
§ 7" 3 5 0 7 180 6 |70 7 170 6 |80 0 5 5| 4 4.0 10.92 |10.26 42 9 31 43
'-3" it 6 0 s B i) 0 1ag 0 i) g a0 082 026 42 20 32 44
5(21-10" | 14 6 1 7 170 6 |70 7 170 6 |80 0 5 5| 4 4.0 10.92 |10.26 43 21 33 45
o| 234" | 15 i 11 |70 6 [ 7.0 | ) 6 |[8.0 0 a4 8 140 0 DEs 143 188 1 il
§ 25'-0" 5 8 2 7 7.0 6 [ 7.0 7 165 6 |85 0 5 5| 4 4.0 10.91 |0.26 44 24 36 48
26"-7" 6 8 2 Zili7Q 6 [7.0 Zilie's 6 [8.0 0 Ll e 4.0 10.90 |0.26 44 e al 49
281" 7 9 2 7 7.0 6 [ 7.0 7 |65 6 |8.0 0 5 5| 4 4.0 10.90 |0.26 44 27 39 51
29'-9" i 9 3 e’ 6 [7.0 Zilie'0 6 [8.0 0 Ll e 40 080 027 45 e ad al
314" | 18 | 20 13 7 |65 6 |70 7 6.0 6 | 8.0 0 5 |[115] 4 |14.0 |0.89 |0.26 145 129 141 153
BRN G e
DESIGN| MEMBER THICKNESSES HT (ft)= 11 or 12
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=11ft HT = 11 ﬂiHT =12 f
(ft-in) | Thick | Thick. | Thick Size [ctoc | Size [ctoc Size [ctoc | Size [ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 Cc1 in in in
09" | 11 10 10 6 |65 5 |85 7 180 5 170 12 | 5 |[115 ] 4 [14.0 |0.94 |0.44 0.23 10.60 142 148 160
o [ll23=S Rl MO 11 10 6 | 6.0 B | K P Lh ol 2 3 18 8 1488 0is nan ee 142 148 160
§ 42" 9 11 10 6 | 8.0 5 |70 6 |65 5 70 0 5 |[115 ] 4 |14.0 |0.95 |0.36 0.21 10.37 142 147 159
5'-10" 9 11 10 6 |80 S0 B |65 8 |70 0 6 118 4 |140 085 034 0.21 |10.35 142 147 159
7'-5" 9 11 10 6 |75 5 | 6.5 6 |60 5 6.0 0 5 /115 4 |14.0 |0.95 |0.33 0.21 10.33 142 147 159
o l0%7E 13 11 10 6 | 6.0 5 190 L8 8.10n 12,8 148 4 140 0893 D4g 0.22 |10.60 142 181 163
Q| 24" | 11 12 10 7 175 5 |65 7 170 5 70 12 | 5 |115 ] 4 [14.0 |0.94 |0.40 0.22 10.48 142 150 162
gl 42" 9 1 0 6720 B0g 80 ol 0 1] a0 a0 0as 008 02411l 0137 42 47 59
g 510" | 9 1 0 6 |70 5 165 6 |60 5 165 0 5 5| 4 4.0 10.95 |10.34 0.21 10.35 42 47 59
i 9 2 0 Bl 720 g 60 8 Lot LA 0 1] el 40 0oy 080 0.21 ]10.33 42 48 60
9'-0" 0 2 0 6 | 7.0 6 |85 6 |6.0 6 |85 0 5 5| 4 4.0 10.95 |0.33 0.25 10.32 42 49 61
10'-8" 0 3 0 6l 615 605 L0h L 0 1] a a0 0as 080 en L 42 50 62
12'-3" 0 2 0 6 |75 6 |80 6 |60 6 7.0 0 5 5| 4 4.0 10.95 |10.32 0.23 |0.33 42 49 61
13'-10" 3 & i 680 B840 0lan 0 1] a a0 00s 008 en gl 43 51 63
g| 15-6" 4 6 |65 6 7.0 7 180 6 |75 0 5 5| 4 4.0 10.94 0.3 0.25 10.33 43 52 64
S| 171" 2 5 2 6l 615 Sl L0h g 1an 0 1] a0 a4 D8s 08 es g 44 54 66
§ 187" | 13 15 12 6 |65 6 | 7.0 7 175 6 7.0 0 5 |[115] 4 |14.0 |0.93 |0.31 0.26 |0.32 144 155 167
T| 203" | 13 16 12 6 | 6.0 6170 rn e 6 |70 0 8 11.0 4 140 083 031 0.26 |0.32 144 156 168
5| 2110" | 14 17 13 6 | 6.0 6 | 7.0 7 |70 6 |75 0 5 |[115] 4 |14.0 |0.93 |0.31 0.26 |0.32 145 158 170
o 123145l lIN5 7 13 | B0 6170 e 6 10y 0 g 110 4 140 082 D51 0.26 0.35 145 158 i
§ 250" | 15 18 14 7 175 6 | 6.5 7 170 6 7.0 0 5 |[115] 4 |14.0 |0.92 |0.31 0.26 |0.35 146 160 172
267" | 16 19 14 | s 61170 e L 0 0 8 a0 e nan el L 146 162 174
281" | 17 19 14 7 175 6 | 7.0 7 170 6 7.0 0 5 |105 | 4 |14.0 |0.91 |0.31 0.27 10.35 146 163 175
29793l [ j7all 820 15 | r) @ || P Bh A 0 a0 8 | 1an na nal e 147 164 176
314" | 18 | 20 15 7 170 6 [ 7.0 7 |65 6 |70 0 5 |10.0 | 4 [14.0 |0.91 |0.31 0.27 |0.35 147 165 177
BERN TR
DESIGN| MEMBER THICKNESSES HT (ft)= 13 or 14
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=11ft HT =13 ﬂiHT =14 f
(ft-in) | Thick | Thick. | Thick Size [ctoc | Size [ctoc Size [ctoc | Size [ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 Cc1 in in in
09" | 11 11 11 6 |65 5 |80 7 175 5 70 12 | 5 |11.0 | 4 [14.0 |0.95 |0.63 0.20 |0.61 143 173 185
o [Il2=SHl | o 12 11 6ll6!5 B || P 0h o83 2. 8 100 4 140 098 D58 018 0Bl 143 s 185
§ 42" 9 11 11 6 | 8.0 5 |70 6 | 6.0 6 |85 0 5 195 4 |14.0 |0.96 |0.46 0.19 10.45 143 171 183
510" | 9 11 11 6 | 8.0 Sl[l65 B |60 6 | 1o 0 a8 90 4 140 096 D43 0.19 |0.41 143 1 183
7'-5" 9 12 11 6 |75 6 |85 6 |60 6 |80 0 5 185 4 |14.0 |0.96 |0.42 0.20 10.40 143 172 184
e L e 11 11 6 | 6.0 5 18I0 PR 9180 2.2 143 48 148 098 Dgs 0.20 |0.61 143 L 187
é 24" | 11 12 11 7 175 5 | 6.0 7 170 5 165 12 | 5 |11.0 | 4 [14.0 |0.95 |0.55 0.19 10.61 143 174 186
g| 4-2" 9 12 11 6lli7E0 5[50 L s o .184 0 8 38 4 140 D88 DAT 018 UAas 143 e 184
2| 510 9 12 11 6 |75 5 | 6.0 7 175 6 |85 0 5 190 4 |14.0 |0.96 10.43 0.19 10.41 143 172 184
i 9 12 11 & 6810 60 o180 0 s ] g4 10 0E 0Ae 0.20 10.40 143 1 184
90" | 10 12 11 6 |75 6 |8.0 7 180 6 7.0 0 5 |85 4 |14.0 |0.96 10.40 0.21 ]0.38 143 173 185
10'-8 10 13 1 6|70 6 [li7E5 6 | 6.0 6l [70 0 a0 4 140 D98 DAl g2 0 143 174 186
12'-3 10 13 12 6 |75 6 |8.0 6 | 6.0 6 |75 0 5 185 4 |14.0 |0.96 |0.38 0.21 10.38 144 174 186
13'-10" | 11 13 12 6|75 6 |8.0 6 | 6.0 6l [70 0 a8 15 4 |140 095 D37 0.20 |0.38 144 175 187
g| 156" 11 14 13 6 |70 6 | 7.0 6 | 6.0 6 7.0 0 5 185 4 |14.0 |0.95 |0.37 0.22 10.37 145 176 188
= 171 12 15 13 670 IO izdll| 8o ellli70 0 g 05 4 140 088 D81 0.22 0.87 145 g 190
§ 18'-7 13 16 14 6 |70 6 |75 7 175 6 7.0 0 5 185 4 |14.0 |0.94 10.36 0.22 10.37 146 180 192
= 203 13 16 14 6165 6 [I7o ) 6 |BD 0 8 1.b 4 140 094 D36 0.22 |0.36 146 180 182
5 2110" | 14 17 15 6 |65 6 | 7.0 7 |75 6 | 7.0 0 5 185 4 |14.0 |0.94 |0.35 0.23 |0.36 147 182 194
g| 234" | 15 18 15 6 | 6.0 6170 rn e 6 |85 0 a8 b 4 140 093 D36 0.23 |0.39 147 184 196
2| 25-0 15 18 16 6 | 6.0 6 | 7.0 7 170 6 7.0 0 5 185 4 |14.0 |0.93 |0.35 0.23 |0.39 148 184 196
26'-7 16 19 16 6 | 6.0 6170 e 6 .| B3 0 8 08 4 140 D83 D85 028 0388 148 186 198
28'1 17 | 20 17 6 | 6.0 6 [ 7.0 7 170 6 | 7.0 0 5 |80 4 |14.0 |0.92 |0.35 0.24 10.39 149 188 200
29'-9 720 7 | s 6 [l65 L r B 1B 0 a0 4 140 pas nos Dl 149 188 200
314" | 18 | 21 17 7 |75 6 | 6.5 7 |70 6 | 6.0 0 5 70 4 |14.0 |0.92 |0.35 0.24 |0.39 149 190 202

NOTE:

K3

—2.0% CL. (Typ.)

d37

il —1,5% CL. T
£Typ. b
BZ —sf

s T

A2
P - — 2

| & f
L 3.0% CL. (Typ.1— \dq JL%
4
SECTION THRU BOX
L1 /7F'1
a2 —Z2.0" GL. (Typ.)
| [ [ ] .
= ; |
—1,5" CL.
{Typ.
J4
5 TX
PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE

(B2 BAR NOT 3HOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR

IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C 8
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Span (S)= 12 ft
DESIGN MEMBER THICKNESSES HT (ft)= 9 or 10 or 11
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars | J3  Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=121t HT =9 ft |HT =10 ft\HT =11ft
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size [ctoc Size | ctoc | Size [ctoc G1 | Size [ctoc | Size [ctoc| K3 Cc4 K2 C1 in in in in
0'-9" 11 10 9 6 | 6.0 5 |75 7 170 5 |65 12 5 115 | 4 |14.0 [0.94 |0.37 0.27 |0.58 153 124 136 148
o 24" 11 11 9 el 7S] B ES il 720 5 |65 12 ol idnEs (4l 141 01[[0!94]1]10!32 0.27 |0.35 153 125 137 149
§ 4'-2" 9 11 9 6 |70 5 | 6.0 7 175 5 |70 0 5 115 | 4 |14.0 [0.95 |0.30 0.26 [0.31 153 123 135 147
510" 9 11 9 GO SillN610 il | 7S 5 |60 0 Silll| s R4l 141 0l[019511/0!28| 0.26 |0.30 153 123 135 147
7'-5" 9 12 9 6 |65 6 |75 7 175 5 | 6.0 0 5 /115 ] 4 |14.0 [0.95 |0.27 0.29 |0.31 153 124 136 148
o MLOTi 13 11 9 7| 1810 B | &8 7l | 70 B | & 2 Sl Mlinss (T4l (141 0l l019S 10187 0.28 |0.59 153 127 139 151
Q| 23" 12 12 9 7 170 5 | 6.0 7 |65 5 |65 12 5 115 | 4 |14.0 [0.93 |0.32 0.27 |0.36 153 127 139 151
g| 441" 10 2 9 @ LES 5ilN610 il | 72 SillN70 0 5 5l 4 4.0 10.94 [0.30 0.26 [0.31 53 25 37 49
2| 5-10" 9 2 9 6 |65 6 |8.0 7 175 5 |65 0 5 5| 4 4.0 |10.95 [0.28 0.29 |0.31 53 24 36 48
74" 0 2 9 @ LES 6 |80 | 72 6 |85 0 5 514 4.0 10.94 [0.29 0.27 |0.30 53 25 37 49
9'-0" 0 2 9 6 | 6.0 6 | 7.0 7 170 6 |75 0 5 5| 4 4.0 10.94 [0.28 0.29 |0.30 53 25 37 49
107" 3 9 &L (&3 | o) il | 720 (& 1| 7o) 0 5 5l 4 4.0 10.94 |0.27 0.30 [0.28 53 27 39 51
122" 4 9 7 175 6 | 6.0 7 170 6 [ 7.0 0 5 5| 4 4.0 10.94 [0.26 0.30 [0.28 53 28 40 52
13-10" 4 0 7| 810 61165 a7 (& 1] {EH0) 0 5 5l 4 4.0 10.94 |0.26 0.30 [0.29 54 28 40 52
8| 155" 2 4 0 7 175 6 |65 7 |65 6 | 7.0 0 5 5| 4 4.0 10.93 [0.26 0.30 [0.28 54 29 41 53
SRR 3 5 | 720 (&3 | o) ifdll| 65! (51| 7o) 0 5 5l 4 4.0 |10.93 [0.26 0.30 [0.28 55 31 43 55
g 18'-6" 4 6 7 170 6 | 7.0 7 165 6 | 7.0 0 5 5| 4 4.0 10.92 |0.26 0.31 |0.27 55 33 45 57
20-2" 4 i | 720 (S| (EH) i7dll|1610 (51| 7o) 0 5 5l 4 4.0 10.92 |0.25 031027 55 34 46 58
5| 219" 5 8 2 7 170 6 |65 7 16.0 6 |75 0 5 5| 4 4.0 10.92 |0.26 0.31 [0.31 56 36 48 60
ol 233" | 16 18 12 7| 165! 6165 i7dll| 160 (8§ ]| 7o) 0 ol itinEs {41 14t 0li[l0:94]l[[0126) 0.31 |0.30 156 137 149 161
§ 24'11" 6 19 2 7 165 6 | 6.0 7 16.0 6 [7.0 0 5 5| 4 4.0 |10.91 [0.25 0.31 [0.30 56 38 50 62
26'-6" il 20 3 7l 6H0) 665 SHll{Hi7es (51| 7o) 0 5 15114 4.0 10.91 [0.25 0.32 |0.30 57 40 52 64
28'-0" 8 20 3 7 16.0 6 |65 8 |75 6 [7.0 0 5 .0 4 4.0 10.90 [0.26 0.32 |0.30 57 41 53 65
29'-8" 8 21 3 el 6H0) G610 SHll{Hi7es (51| 7o) 0 5 k|l & 4.0 10.90 [0.25 0.32 |0.30 57 42 54 66
313" | 19 22 14 7 6.0 6 | 6.5 8 170 6 |70 0 5 110 | 4 |14.0 [0.90 |0.25 0.32 |0.30 158 144 156 168
SPAN (S)= 12 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 12 or 13
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3  Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=12ft HT =12 ft|HT =13 ft,
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size [ctoc Size | ctoc | Size [ctoc G1 | Size [ctoc | Size |[ctoc| K3 Cc4 K2 C1 in in in
0-9" 1" 10 10 6 | 6.0 5 |70 7 170 5 | 6.0 12 5 110 | 4 |14.0 [0.95 |0.45 0.21 |0.60 154 160 172
e 24" 1" 2 10 @ &Y 511610 i o) 5 |65 2 5 |115| 4 |14.0 [0.95 |0.40 0.21 [0.49 154 162 174
ol 42" 9 1" 10 6 |70 5 |65 7 175 5 | 6.0 0 5 115 | 4 |14.0 [0.96 |0.36 0.20 |0.37 154 159 171
510" 9 12 10 GlllH7A0, 5ill|N610 7l 725 6 |85 0 5 |115 | 4 |14.0 [0.96 |0.36 0.20 |0.34 154 160 172
7'-5" 9 12 10 6 |70 6 |80 7 175 6 |75 0 5 110 | 4 |14.0 [0.96 |0.34 0.22 |0.35 154 160 172
ol O 13 11 10 el 7S B | s | Y B | B 12 ol Ao {4l 14 010194110148 0.22 |0.60 154 163 175
9| 23" 12 13 10 7 170 6 |85 7 170 5 | 6.0 12 5 115 | 4 |14.0 [0.94 |0.42 0.22 |0.55 154 164 176
gl 41" 10 i 10 & o) B 7l | 720 B G0 0 Sillll| iS4 4. 0l[0I95]l[[0\37 0.20 |0.38 154 161 173
2| 59" 10 12 10 6 |70 6 |85 7 170 6 |80 0 5 115 | 4 |14.0 [0.95 |0.36 0.21 |0.36 154 161 173
74" 10 i 10 UL BillI8.0 7l 7.0 (3 | o) 0 5 |110 | 4 |14.0 [0.95 |0.34 0.23 |0.35 154 161 173
9'-0" 10 13 10 6 |65 6 |70 7 170 6 |70 0 5 1105 | 4 |14.0 [0.95 |0.33 0.23 |0.34 154 162 174
4077 |1AA 13 11 GIIIHGLS (5| PAlo) 7l | 720 (5] 7o) 0 Sillll| iS4 14 0li[l0195]l[[0182] 0.23 |0.33 155 163 175
122" | 11 14 11 7 180 6 |65 7 170 6 |70 0 5 110 | 4 |14.0 [0.95 |0.31 0.23 |0.32 155 164 176
13-10" | 11 14 2 GIIIHGLS (5| PA(o) il 75, (5] 7o) 0 Sl iS4 14 0l 0195]l[013i 0.23 |0.32 156 164 176
3 155" | 12 15 12 6 | 6.0 6 |70 7 170 6 |70 0 5 115 | 4 |14.0 [0.94 |0.31 0.24 |0.32 156 166 178
=| 708|113 16 2 GllHGI0, (5| FAlo) 7l | 720 (5] 7o) 0 5 |105 | 4 |14.0 [0.94 |0.30 0.24 |0.32 156 168 180
E 186" | 14 16 13 7 180 6 [7.0 7 170 6 [ 7.0 0 5 115 | 4 |14.0 {0.93 |0.30 0.24 |0.31 157 169 181
Tl 202" | 14 i 13 el 7S 6610 7ill|6:5 6 |65 0 5 |110| 4 |14.0 [0.93 |0.30 0.24 [0.31 157 170 182
5| 219" | 15 18 14 7 175 6 |65 7 165 6 [ 7.0 0 5 110 | 4 |14.0 {0.93 |0.30 0.24 |0.34 158 172 184
ol 23837 || 16 19 14 el 720 6llI6!5 7l 615 6 |65 0 Sl |iots 4l 14 01i10192{1[[0130) 0.25 |0.34 158 174 186
% 24'11" | 16 19 15 7 170 6 |6.0 7 160 6 |65 0 5 115 | 4 |14.0 [0.92 |0.30 0.25 |0.34 159 174 186
266" | 17 20 15 el 720 6610 il 610 6 |65 0 Sl H915] 4 [14.0 |10.92 |0.30 0.25 |0.34 159 176 188
28-0" | 18 21 15 7 170 6 | 6.0 7 160 6 |65 0 5 195 4 [14.0 |10.92 |0.30 0.25 |0.34 159 178 190
29'-8" | 18 21 16 7|68 61160 7il|l6.0 6 |65 0 5 |10.0 | 4 |14.0 [0.92 |0.30 0.25 |0.34 160 178 190
313" | 19 22 16 7 |65 6 | 6.0 8 |75 6 | 6.0 0 5 190 4 [14.0 10.91 |0.30 0.26 |0.34 160 180 192
SPAN (S)= 12 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 14 or 15
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars | J3  Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=12ft HT =14 ft|HT =15 ft,
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size [ctoc Size | ctoc | Size [ctoc G1 | Size [ctoc | Size [ctoc| K3 C4 K2 C1 in in in
0-9" 1" 1" 1" 6 | 6.0 5 |70 7 170 6 |85 12 5 190 4 [14.0 |0.95 |0.63 0.18 |0.60 155 185 197
o 24" 1" 12 1" @ &Y 51610 | 70 6 |85 2 511|190 4 [14.0 |0.95 |0.58 0.18 0.60 155 186 198
§ 42" 9 1" 1" 6 [ 7.0 6 |80 7 170 6 [ 7.0 0 5 |80 4 [14.0 |0.96 |0.46 0.19 |0.46 155 183 195
510" 9 12 1" 670 6lllli7o 7|75 (5 ]| o) 0 S| Hi7eS) 4 [14.0 |0.96 [0.44 0.20 [0.41 155 184 196
7'-5" 9 12 11 6 |70 6 |70 7 170 6 |70 0 5 170 4 114.0 |0.96 [0.41 0.20 |0.39 155 184 196
07" 13 11 11 | 7S] B | o) il 625 (& || =) 12 5 19:5 4 [14.0 |0.94 |0.63 0.19 |0.60 155 187 199
é 23" 12 13 " 7 170 6 |80 7 165 6 |80 12 5 190 4 [14.0 |0.95 [0.63 0.20 [0.61 155 188 200
gl 4=p 10 12 11 6lll70 5610 7l | 70 (5 ]| B9 0 S | &5 4 [14.0 |0.96 [0.48 0.18 [0.48 155 185 197
2| 5-9" 10 12 " 6 |70 6 |85 7 170 6 [ 7.0 0 5 |75 4 [14.0 |0.96 [0.43 0.19 [0.43 155 185 197
74" 10 13 11 UL Bl 7.5 7l 7.0 (3| o) 0 Sill|Hi7.0! 4 [14.0 |0.96 [0.42 0.20 [0.41 155 186 198
9'-0" 10 13 12 6 |65 6 |70 7 170 6 |70 0 5 |75 4 [14.0 |0.96 |0.39 0.20 |0.38 156 186 198
o ||l 14 12 665 § | K | 6llll6!s 0 5 | oy 4 [14.0 |0.95 |0.38 0.20 |0.38 156 188 200
122" | 11 14 13 6 |65 6 [7.0 7 170 6 [ 7.0 0 5 |75 4 [14.0 |0.95 |0.37 0.20 |0.37 157 188 200
13-10" | 11 14 13 6165 (& ) | Y 6 |65 0 B | v 4 [14.0 |0.95 |0.36 0.20 |0.36 157 188 200
2 155" | 12 15 14 6 |65 6 [ 7.0 7 170 6 [ 7.0 0 5 |75 4 [14.0 |0.95 |0.36 0.21 |0.36 158 190 202
| 700|113 16 14 @ G Bl 70 7l | M7 0) (5] (GH0) 0 Sl Hi7:0] 4 [14.0 |10.95 |0.35 0.21 |0.36 158 192 204
5 186" | 14 17 15 6 |65 6 [7.0 7 170 6 |65 0 5 |75 4 [14.0 |0.94 [0.35 0.21 |0.35 159 194 206
| 202" | 14 i 15 780 6 |65 770 6 | 6.0 0 51 |70 4 [14.0 |0.94 |0.34 0.21 |0.35 159 194 206
5| 219" | 15 18 16 7 180 6 [7.0 7 170 6 |6.0 0 5 |75 4 [14.0 |0.94 [0.34 0.22 10.38 160 196 208
gl 233" | 16 19 16 el 7S 6 |65 i ) 6 | 6.0 0 Sl li70 4 [14.0 |0.93 [0.34 0.22 |0.38 160 198 210
2| 2411 | 16 20 17 7 175 6 |65 7 165 6 |6.0 0 5 |75 4 [14.0 |0.93 [0.34 0.22 10.38 161 199 211
2667 | 17 20 7 el 70 6610 7l 615 5 ] B 0 Sl li70; 4 [14.0 |0.93 [0.34 0.22 |0.38 161 200 212
280" | 18 21 18 7 170 6 | 6.0 7 |65 6 | 6.0 0 5 170 4 [14.0 |0.93 |0.34 0.22 |0.38 162 202 214
29'-8" | 18 22 18 770 6] [[6i0 760 6 | 6.0 0 5 ||I70 4 [14.0 |0.93 |0.34 0.22 |0.38 162 203 215
313" | 19 22 19 7 170 7 |80 7 | 6.0 7 |80 0 5 70 4 [14.0 |0.92 |0.34 0.26 |0.39 163 204 216
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C
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Span (S)= 13 ft
DESIGN| MEMBER THICKNESSES HT (ft)=_ 10 or 11 or 12
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=13ft |HT=10ffHT =11 fHT =12
(ft-in) | Thick | Thick. | Thick Size |[ctoc | Size [ctoc Size |[ctoc | Size [ctoc G1 | Size [ctoc | Size [ctoc| K3 C4 K2 c1 in in in in
09" 11 10 10 7 175 5 |70 7 170 6 |85 12 | 5 |[11.5 | 4 |14.0 |0.94 |0.37 0.25 |0.54 166 136 148 160
o 24" il 12 10 i@ 170 6 | 8.0 P00 B8 e 8 18 4 140 uss 0a Har g 166 138 L 162
§ 41" 10 11 10 6 | 6.5 5 | 6.0 7 170 5 | 6.0 0 5 |[11.5 | 4 |14.0 |0.95 |0.30 0.24 |10.30 166 136 148 160
5'-9" 10 12 10 FIES 6 |80 1170 B 85 0 5 1185 4 140 1095 030 0.27 |10.29 166 137 149 161
74" 10 12 10 6 [6.0 6 |70 7 170 6 |75 0 5 115 | 4 [14.0 |0.95 |0.29 0.27 10.30 166 137 149 161
o |IMOIETHER B3 il 10 i [0 B | o) 1183 B 88 e B 1ls 4 130 Ges 08 026 059 166 139 Ll 163
Q| 22t 13 13 10 7 | 65 5 | 6.0 7 165 5 | 6.0 12 | 5 |[11.5 | 4 |[14.0 |0.93 |0.32 0.25 |0.36 166 141 153 165
gl 41" 0 2 0 llNi7s BHE 7o B B0 0 i) - 4 a0 g 0 2y 0ad 66 el 49 61
2| 59" 0 2 0 7 8.0 6 | 7.0 7 |65 6 |80 0 5 5| 4 4.0 [0.95 |0.30 0.27 |0.31 66 37 49 61
74" 0 3 0 RS Gl ii7io [li7o ey 0 i) - 4 a0 g 00 ey 0a0 66 38 L] 62
811" 3 0 7 175 6 [ 7.0 7 |65 6 [ 7.0 0 5 5| 4 4.0 [0.94 [0.28 0.27 |0.29 66 39 51 63
10'-7" 4 0 [Allli7io 6 | 6.0 ilileYs Gl li7io 0 i) - 4 a0 jnge 00 ey 0ag 66 40 L 64
121 2 5 0 7 170 6 | 6.0 7 6.0 6 | 6.5 0 5 5| 4 4.0 [0.94 |0.26 0.28 |0.28 66 42 54 66
ol 139 2 5 [Allli7io 6 | 6.0 [EY Gl li7io 0 i) - 4 4.0 [0.94 |0.26 0.28 |0.28 67 42 54 66
o| 154 3 5 7 170 6 | 6.0 7 6.0 6 | 6.5 0 5 5| 4 4.0 [0.93 |0.26 0.28 |0.27 67 43 55 67
=161 4 6 2 [Allli7io Gl [6YS [EY Gl li7io 0 i) - 4 a0 088 0% 0.28 |0.28 68 45 57 69
g 18'-5 5 7 2 7 170 6 | 6.5 7 6.0 6 | 7.0 0 5 5| 4 4.0 [0.92 |0.26 0.29 10.30 68 47 59 71
201 5] 8 2 [EY [ Sllifli7io BIES 0 i) - 4 a0 g o Mgl 05 68 48 60 LA
5| 21'-8 6 9 3 7 6.0 6 | 6.0 8 | 7.0 6 | 7.0 0 5 5| 4 4.0 [0.92 |0.25 0.29 |10.30 69 50 62 74
of 23'-2 17 19 13, 7 | 6.0 6 | 6.0 8l 7o 6 | 6.5 0 218 4 140 08 00 0es D29 169 151 163 Lk
§ 24'-9 8 | 20 4 7 6.0 6 | 6.0 8 | 7.0 6 | 6.5 0 5 15| 4 4.0 [0.91 |0.26 0.29 |10.30 70 53 65 77
26'-5 il 4 Bl 745 [ Blll[li7i0 FIES 0 i) 18 4 4.0 1091 025 029 032 70 54 66 78
2711 9 | 22 4 8 | 7.5 7 (8.0 8 | 7.0 6 | 6.5 0 5 0.0 | 4 4.0 [0.90 |0.25 0.30 |0.32 70 56 68 80
29'-6 20l 122 5 3 70 6 | 6.0 Blll[li7i0 FIES 0 i) 1 4 4.0 1090 025 080 029 i 57 69 81
31-2 20 | 23 15 8 |70 7 175 8 170 6 |65 0 5 105 | 4 [14.0 |0.90 |0.25 0.32 10.32 171 158 170 182
AN
DESIGN| MEMBER THICKNESSES HT (ft)= 13 or 14
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier | "K" Multiplier
TS BS 1.9 A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S$=13ft |HT=13 ftlHT =14 ft
(ft-in) | Thick | Thick. | Thick Size [ctoc | Size [ctoc Size [ctoc | Size |[ctoc G1 | Size |[ctoc | Size [ctoc| K3 Cc4 K2 Cc1 in in in
0-9" 11 11 11 7 |75 5 |65 7 170 5 6.0 12 | 5 115 | 4 [14.0 |0.95 |0.44 0.19 10.59 167 173 185
o 24" il 12 il | K 6 | 8.0 L0 65 88 e s 0e2 Dar il 174 186
g 10 12 11 6 | 6.5 5 6.0 7 170 6 |80 0 5 |[11.0 | 4 |14.0 |0.96 |0.37 0.19 10.37 167 173 185
10 12 il B |65 6 | 80 1.1700 B .15 0 5 110 4 140 1096 035 0.21 |10.34 167 173 185
10 13 11 6 | 6.0 6 170 7 165 6 |70 0 5 /105 | 4 114.0 |0.96 |0.33 0.21 10.34 167 174 186
a 13 12 L .10 808 1183 .18 e 8 118 4 140 0894 048 020 058 161 176 188
El 13 13 11 7 165 6 |85 7 165 6 |80 12 | 5 115 | 4 [14.0 |0.94 |0.41 0.23 |0.57 167 177 189
] 0 2 1 (RS 6. 13 1183 680 0 i) a4 4.0 [0.96 |0.37 0.21 |0.38 67 73 i
2 0 3 6 | 6.0 6 |75 7 170 6 |75 0 5 1.0 | 4 4.0 [0.96 |0.35 0.21 |10.36 67 74 86
0 3 1 i8I0 a1y 1188 g0 0 i) g 4.0 [0.96 |0.33 0.21 |0.34 67 74 86
4 7 180 6 [ 7.0 7 165 6 |65 0 5 0.0 | 4 4.0 [0.95 |0.32 0.22 10.33 67 76 88
4 1 (RS 665 7 ES 6 | 6.0 0 L 4 4.0 08 0 g2 0as 67 76 88
2 5 2 7 175 6 |65 7 165 6 |65 0 5 05 | 4 4.0 [0.95 0.3 0.22 10.32 68 78 90
2 5 12 1840 4 60 L, B840 0 i) ng 4.0 {0.95 |0.30 g2 03 68 78 90
] 3 6 3 7 180 6 |65 7 170 6 |65 0 5 1.0 | 4 4.0 [0.94 0.30 0.22 0.3 69 80 92
= 4 Il 13 {70 4 60 Vil 680 0 L 4 4.0 [0.94 0.30 0.23 |0.3 69 82 94
ﬁ 15 17 14 7 170 6 | 6.0 7 6.0 6 | 6.0 0 5 |[11.0 | 4 [14.0 |0.94 |0.30 0.23 10.32 170 183 195
T 15 18 14 170 788 71840 B |60 0 b 100 | 4 140 (0892 029 0.27 10.35 170 184 196
5 16 19 15 7 170 6 | 6.0 7 6.0 6 |6.0 0 5 195 4 114.0 |{0.93 |0.29 0.23 10.33 171 186 198
o LA L f.1g 88 11848 B | 88 0 B B8 4 140 0892 028 0.27 |0.36 Ll 188 200
§ 18 | 21 16 7 165 6 |6.0 8 |75 6 | 6.0 0 5 195 4 114.0 |0.92 |0.30 0.28 10.34 172 190 202
Ll 16 1 85 L8 g0y I B 0 non a 140 e nae 0.28 10.36 e Ll 202
19 | 22 17 7 16.0 7 175 8 170 6 |6.0 0 5 |75 4 |14.0 |0.92 |0.29 0.28 10.36 173 192 204
O e Ll 184 L8 g0 I 0 BB il L 0.28 |0.36 173 194 206
20 | 23 17 8 |75 7 175 8 |70 7 175 0 5 |85 4 114.0 |0.91 |0.31 0.28 10.36 173 194 206
BPANGTE T
DESIGN| MEMBER THICKNESSES HT (ft)= 15 or 16
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier | "K" Multiplier
TS BS 1.9 A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S$=13ft |HT=15 ftlHT =16 ft
(ft-in) | Thick | Thick. | Thick Size [ctoc | Size |[ctoc Size [ctoc | Size |[ctoc G1 | Size |[ctoc | Size [ctoc| K3 C4 K2 Cc1 in in in
0-9" 11 11 12 7 175 5 |65 7 170 6 |70 12 | 5 |85 4 114.0 |0.96 |0.60 0.17 10.59 168 197 209
of 24" il 12 12 il 70 6 | 8.0 11838 B 18 e B 85 4 140 [0.96 0.50 0.8 081 168 198 210
g 41" 10 12 12 6 | 6.5 6 | 8.0 7 170 6 |70 0 5 |75 4 |14.0 |0.96 |0.44 0.19 |10.46 168 197 209
5'-9" 10 13 12 61 (165 6ll[li7E0 71100 B |18 0 B 70 4 140 |0.96 042 0.19 |0.41 168 198 210
74" 10 13 12 6 | 6.5 6 | 7.0 7 170 6 |65 0 5 170 4 114.0 |0.96 |0.40 0.19 10.39 168 198 210
0-7" 13 12 12 i@ [[i70 560 1182 S el 4 40 0 nel 0.18 |0.59 168 200 e
§ 2'-3" 12 13 12 7 |65 6 |70 7 16.0 6 |70 12 | 5 85 4 114.0 |0.95 |0.52 0.20 |0.61 168 200 212
g [t K0 13 12 S 61780 1183 B 18 0 B 08 4 140 098 047 0.8 048 168 198 210
2| 549" 10 13 12 6 | 6.0 6 |70 7 165 6 |70 0 5 70 4 114.0 |0.96 |0.42 0.19 |0.41 168 198 210
74" 10 1) 12 6 [6.0 Bl 65 1188 B 88 0 B ln 4 114.0 |0.96 |0.40 s 058 168 198 210
811" | 11 14 12 6 |6.0 6 | 7.0 7 165 7 180 0 5 170 4 114.0 {0.96 |0.41 0.19 |10.38 168 200 212
doi=7a | i 15 13 i [180 6 | 6.0 7 LE8 6 | 6.0 0 P 4 40 0 oo 0.19 |0.36 169 201 e
121" | 12 15 14 6 | 6.0 6 |65 7 165 6 |6.0 0 5 70 4 |14.0 |0.95 |0.36 0.19 10.36 170 202 214
138" | 13 16 14 4 [18I0 665 Y ES 7180 0 870 4 140 |0.95 |0.38 0.20 |0.36 170 204 216
g| 154" 13 16 15 6 |6.0 6 |70 7 170 6 |6.0 0 5 170 4 |14.0 |0.95 |0.35 0.20 |10.35 171 204 216
=) 1611 | 14 i 15 iZli{8I0 6615 7 ES izdlll 8o 0 800 4 140 [0.85 0.87 0.20 0.38 i 206 218
ﬁ 18'-6" | 14 18 16 7 175 6 | 6.0 7 165 6 |6.0 0 5 70 4 |14.0 |0.95 |0.34 0.20 |0.34 172 207 219
*| 201 | 15 19 16 7 [i7o 6 | 6.0 71840 ) 0 B 10 4 14.0 |0.94 |0.36 0.20 |0.37 172 209 221
5| 218" | 16 19 17 7 170 6 | 6.0 7 6.0 7 180 0 5 70 4 |14.0 |0.94 |0.36 0.21 10.37 173 210 222
g| 282" | 17 | 20 i 70 | G 71840 i) 0 B 70 4 140 |0.93 |0.38 0.24 |10.39 173 212 224
Q| 249" | 18 | 21 18 7 170 6 | 6.0 7 16.0 7 175 0 5 70 4 114.0 |0.93 |0.35 0.21 10.36 174 214 226
265" | 18 | 22 18 il [i70 | s a.103 ) 0 B 4 140 0893 000 0.24 |0.39 174 215 v
2711 | 19 | 22 19 7 |65 7 |80 8 |75 7175 0 5 |70 4 |14.0 |0.93 |0.35 0.25 |0.39 175 216 228
29165112001 28 19 i [les | s gl L r 0 n 1y 1 110 nae 00s g ban L 218 230
31'2" | 20 | 24 | 20 7 |65 7 |75 8 | 7.0 7 |75 0 5 |70 4 |14.0 |0.92 |0.35 0.25 |0.39 176 219 231
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE

(B2 BAR NOT 3HOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR

IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C 1
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Span (S)= 14 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 11 or 12
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier | "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=14ft HT=11fHT =12
(ft-in) | Thick | Thick. | Thick Size | ctoc | Size [ctoc Size |[ctoc | Size [ctoc G1 | Size |ctoc | Size [ctoc| K3 C4 K2 c1 in in in
09" | 11 13 10 7 175 6 |8.0 7 170 6 |80 12 | 5 |115 ] 4 [14.0 |0.94 |0.37 0.25 |0.43 178 151 163
o[l 2250 i 12 10 7| &) 6l [liZ0 1850 580 =8 118 4 180 0Ee 081 s Das 178 150 162
§ 41" | 10 12 10 7 175 6 [ 7.0 7 170 5 6.0 0 5 |115 | 4 |14.0 |0.95 |0.27 0.25 |0.30 178 149 161
59" | 10 12 10 i ) 6 [7.0 1 60 6 |15 0 5 118 4 (140 10856 028 0.25 10.29 178 149 161
74" | 10 13 10 7 7.0 6 [6.0 7 6.0 6 |75 0 5 |[115 | 4 |14.0 |0.95 |0.26 0.25 10.29 178 150 162
o |07 S 15 10 | ) 51 1610 .10 6 85 e 8 e 4 140 D28 087 0.23 1047 178 155 187
Q| 22" | 13 13 10 8 |75 6 |8.0 7 6.0 6 |80 12 | 5 |115 | 4 [14.0 |0.93 |0.31 0.26 |0.33 178 153 165
gl 4-0" 2 0 1 ) 6lllli7io Zillielo L] 0 0 el Al 0 020 s D 78 50 62
2| 58" 3 0 7 7.0 6 [ 7.0 7 6.0 6 | 8. 0 5 5| 4 4.0 10.94 |0.27 0.25 10.29 78 5 63
7-3" 3 0 1 ) BIIES il 6o Ll ) 0 0 el 40 094 026 G 78 5 63
811" 4 0 7 165 7 8.0 7 6.0 6 [7.0 0 5 5| 4 4.0 10.94 |10.25 0.30 |0.28 78 52 64
10'-6" 2 5 0 Zilie's B slllli7ia FIEE 0 0 el TV s nat 78 54 66
12'-0" 3 5 0 7 165 7 175 8 [ 7.0 6 |6.0 0 5 5| 4 4.0 {0.93 |0.24 0.30 |0.28 78 55 67
o 3L 4 6 Zilie's 6 |[6.0 Sl 7S FEE 0 0 el Al 08 024 0.26 |0.26 m 57 69
o| 153" 4 6 7 165 6 |6.0 8 |75 6 |6.5 0 5 5| 4 4.0 {0.93 |0.24 0.26 |0.25 79 57 69
=16"-10" 5 U Zilie's B SHll 7S 6 [6.0 0 5 el Al g 02 029 030 nm i) L)
§ 18'-5" 5 8 2 7 6.0 7 175 8 [ 7.0 6 |6.5 0 5 5| 4 4.0 10.92 |0.23 0.31 ]0.31 80 60 72
20'-0 6 9 2 Sl 7S iZiiz slllli7ia FEE 0 0 el Al g 02 Al D 80 62 74
5 217 7 1 20 3 8 |75 7 8.0 8 [ 7.0 6 |6.5 0 5 5| 4 4.0 10.91 |0.23 0.31 ]0.30 81 64 76
o| 231 d8ll21 13 8l |\7s il [ 8l |70 585 0 20108 4 1820 08 028 0ae Dol 181 166 i
§ 24'-8 19 | 21 4 8 [ 7.0 7 8.0 8 [6.5 6 |6.0 0 5 5| 4 4.0 10.90 |0.23 0.32 10.30 82 67 79
26"-3 2022 4 silli7io st 8 [6.5 6 |[6.0 0 B e 40 1080 023 030 030 82 69 81
27'10" | 20 | 23 4 8 [ 7.0 7 175 8 [6.5 6 |6.0 0 5 .0 | 4 4.0 10.90 |0.23 0.32 10.30 82 70 82
29'-5 21 24 5 silli7io 7Nz 8 [6.5 6 [6.5 0 B e 40 10890 028 082 0380 83 i 84
31-0 22 | 24 15 8 | 7.0 7 175 8 6.0 6 | 6.0 0 5 |[115] 4 [14.0 |0.89 |0.23 0.30 |0.29 183 173 185
SPAN(S)= 14  ft
DESIGN| MEMBER THICKNESSES HT (ft)= 13 or 14
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier| "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=14ft |HT=13 ftlHT =14 ft
(ft-in) | Thick | Thick. | Thick Size [ctoc | Size [ctoc Size [ctoc | Size [ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 Cc1 in in in
09" | 11 14 11 7 175 6 |85 7 170 6 |75 12 | 5 |115 ] 4 [14.0 |0.95 |0.48 0.22 10.60 179 176 188
o [Il2i=a Rl Mk 12 11 765 E | o 180 g 08 =8 a8 180 0 087 0ae DAag Ll 174 186
§ 41" | 10 12 11 7 8.0 6 |75 7 170 6 |80 0 5 |[115 ] 4 |14.0 |0.96 |0.34 0.21 ]10.35 179 173 185
59" | 10 13 11 7l 7S 6170 7 60 6 | 70 0 B 118 4 [140 1086 0.92 0.21 10.33 179 174 186
74" | 10 13 11 7 170 6 [ 6.5 7 16.0 6 170 0 5 /115 4 |14.0 |0.96 |0.30 0.21 10.31 179 174 186
o lH0%7E 13 15 11 7| i 6] (185 .10 g 15 2,8 1.8 4 140 D84 048 0.22 |10.60 18 18 121
Q| 22" | 13 13 11 7 |6.0 6 |75 8 |75 6 7.0 12 | 5 |[115 ] 4 [14.0 |0.94 |0.37 0.23 |0.44 179 177 189
g| 4-0" 3 il 7o {7 Zdll| 610 G 0 i) a a0 08 004 e ) m lits) ol
| 5-8" 3 7 175 6 170 7 6.0 6 170 0 5 5| 4 4.0 10.95 |10.32 0.22 10.33 79 75 87
il 4 jZallll 7O BLIH6!5] Sl S &L EE 0 i) a0 a0 0es 080 e D n 76 88
811" 4 7 7.0 7 180 8 |75 6 |65 0 5 0| 4 4.0 10.95 |10.29 0.26 |0.3 79 76 88
10'-6" 2 5 | r) LS Zdll| 610 6 [6.0 0 i) a a0 08 08 g m 78 90
12'-0 3 6 2 7 170 6 | 6.0 8 |75 6 |6.0 0 5 5| 4 4.0 10.94 0.28 0.22 10.30 80 80 92
13'-7 4 6 2 Fil i 8. 15 Bl ) 0 i) i a0 08 0a0 0 D 80 81 93
g| 15-3 4 7 3 7 170 6 | 6.0 8 |75 6 | 6.0 0 5 5| 4 4.0 10.94 0.28 0.23 |0.29 81 82 94
=] 16'-10 5 i 3 il 7o LS Sl 7S s 0 i) A a0 08s 0a0 0 Dad 81 83 o
§ 18'5" | 15 18 14 7 |65 7 8.0 8 |70 7 180 0 5 195 4 [14.0 |0.93 ]0.30 0.27 |0.34 182 184 196
T| 200" | 16 19 14 71160 7S] 8 1.0 7 80 0 5 108 4 [140 |0.83 0.29 0.27 |10.34 182 186 198
s 217" | 17 | 20 15 7 |6.0 7 175 8 7.0 7 180 0 5 9.0 4 [14.0 |0.92 |0.29 0.27 |0.34 183 188 200
o [23iAi I 8l 24 15 7i 160 iZdl(Ei7ES) 8 10 n 80 0 B804 140 D22 029 0.28 |0.33 183 190 202
§ 248" | 19 | 22 16 7 |6.0 7 175 8 7.0 7 180 0 5 185 4 [14.0 |0.92 10.29 0.28 |0.33 184 192 204
263" | 20 | 23 16 8l |li7es iZdlEi7eS] g8 10 08 0 P88 a0 De 0En 0.28 |0.33 184 194 206
2710" | 20 | 23 16 8 | 7.0 7 170 8 |65 7 175 0 5 190 4 [14.0 |0.91 10.29 0.28 |0.33 184 194 206
295" | 21 24 iz G ) M7 O 50 008 0 518 e e 0.28 |0.33 185 196 208
310" | 22 | 25 17 8 |70 7 170 8 |65 7 175 0 5 |85 4 114.0 |0.90 |0.29 0.28 |0.33 185 198 210
SPAN (S)= 14  ft
DESIGN| MEMBER THICKNESSES HT (ft)= 15 or 16
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier| "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=14ft |HT=15 ftlHT =16 ft
(ft-in) | Thick | Thick. | Thick Size [ctoc | Size [ctoc Size [ctoc | Size [ctoc G1 | Size [ctoc | Size [ctoc| K3 C4 K2 Cc1 in in in
09" | 11 14 12 7 175 6 |85 7 170 6 7.0 12 1 5 | 9.0 4 |14.0 |0.96 |0.62 0.19 10.60 180 200 212
o [l2i=a Rl i 13 12 7ilie:s 6lI7ED 80 g 10 e, 58 88 4 1440 |0.86 046 0.8 D56 180 198 211
§ 41" | 10 12 12 7 8.0 6 | 7.0 7 165 6 |65 0 5 180 4 [14.0 |0.96 |0.39 0.19 10.40 180 197 209
59" | 10 13 12 71180 6170 7 65 6 70 0 B 185 4 [140 |0.86 0.98 0.19 |10.37 180 198 210
74" | 10 13 12 7 175 6 |6.0 7 16.0 6 | 6.0 0 5 175 4 |14.0 |0.96 |0.36 0.19 10.35 180 198 210
o e e 15 12 7| 6 |80 180 g0 e85 80 g 140 DRo 0B 0.20 |0.60 180 v Vi
e 22" | 13 14 12 7 |6.0 6 | 7.0 8 |75 6 7.0 12 1 5 9.0 4 |14.0 |0.95 |0.47 0.20 |0.60 180 202 214
gl 4-0" | 11 13 12 7l 7ES 6170 1 BB g6 10y 0 B 88 4 140 D26 040 Dg DAz 180 198 211
2| 58" | 11 14 12 7 175 6 | 7.0 7 16.0 6 |65 0 5175 4 |14.0 |0.96 |0.38 0.19 10.38 180 200 212
73l R 14 12 Al B IG5 180 ] 0 ) g 1140 086 006 0 Dae 180 200 o
811" | 11 14 12 7 7.0 6 |6.0 8 |75 7 175 0 5 170 4 |14.0 |0.96 |0.37 0.19 10.35 180 200 212
106" | 12 15 13 7o 6 |6.0 760 7 180 0 000 g 120 020 096 08 Dad 181 202 214
12'-0 13 16 14 7 |70 6 | 6.5 7 16.0 6 | 6.0 0 5 185 4 |14.0 |0.95 |0.32 0.20 |0.33 182 204 216
13'-7 14 i 14 ¥ i) 6 |[6.0 760 s 0 B .18 4 (140 |085 034 0.20 |0.33 182 206 218
g| 153" 14 17 15 7 175 6 | 6.5 7 6.0 7 180 0 5 185 4 |14.0 |0.95 |0.34 0.20 |0.32 183 206 218
=) 16'-10" | 15 18 15 il 7o iZdli{i8t0 il 60 Al 0 ) 4 01440 084 083 0.24 |10.36 183 208 220
§ 18'5" | 15 19 16 7 |70 7 8.0 8 |75 7 175 0 5 185 4 [14.0 |0.94 10.33 0.24 10.37 184 209 221
=| 20~0 16 | 20 16 765 i 75 8 1.0 s 0 B |18 4 (140 1084 038 0.24 |0.37 184 211 223
5| 217 17 | 21 17 7 |65 7 175 8 7.0 7 175 0 5 |80 4 [14.0 |0.93 |0.33 0.24 10.37 185 213 225
gl 231 a8ii2q 17 765 il i7eS) 8 1.0 n o 0 B 185 4 (140 |0.83 038 0.25 |0.36 185 214 226
2| 24'-8 19 | 22 18 7 |65 7 175 8 | 7.0 7 170 0 5175 4 [14.0 |0.93 |0.33 0.25 |0.37 186 216 228
26'-3 20/1[11123 18 711160 70 8 10 .y 0 B0y # 140 D22 088 D2 D36 186 218 230
270" | 20 | 24 19 7 |6.0 7 170 8 |70 7 170 0 5 175 4 [14.0 |0.92 |0.32 0.25 |0.37 187 219 231
29'-5 21 24 19 8l ls i 7o 0y I 0 |y 4 a0 nee 00 o e 187 220 232
31'-0 22 | 25 | 20 8 |75 7 |70 8 |65 7 |70 0 5 70 4 |14.0 |0.92 |0.32 0.25 |0.36 188 222 234
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PART SECTION THRU BCX FOR
MODIFIED J3 ALTERNATIVE

{B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C 1
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Span (S)= 15 ft
DESIGN| MEMBER THICKNESSES HT (ft) = 12 or 13 or 14
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 §=15ft |HT=12 ftlHT =13 ﬂiHT =14 f
(ft-in) | Thick | Thick. | Thick Size [ctoc | Size [ctoc Size [ctoc | Size [ctoc G1 | Size [ctoc | Size |[ctoc| K3 C4 K2 Cc1 in in in in
0-8" | 12 14 11 7 |75 6 |85 7 170 6 |75 12 | 5 |[115 ] 4 [14.0 |0.95 |0.41 0.22 10.59 191 165 177 189
o [l23:351 N2 13 11 7160 6170 4 |\ I B |70 12, 8 118 4 140 085 034 0.24 |10.37 191 164 176 188
§ 40" | 11 12 11 7 |70 6 | 7.0 7 6.0 6 7.0 0 5 |[115] 4 |14.0 |0.95 |0.31 0.23 |0.32 191 162 174 186
5-8" | 11 13 11 il 7L O & Il i L, EL0g 0 L 0.23 |0.30 1% 163 s 187
73" | 11 14 11 7 170 6 |[6.0 8 |75 6 |65 0 5 /115 4 |14.0 |0.95 |0.28 0.23 10.30 191 164 176 188
o 07 13 15 11 | o 6l 75 1 863 B 10 @ . a2 1153 4 140 084 042 0.24 059 191 167 179 191
Q| 21" | 14 14 11 8 |75 6 |75 8 | 7.0 6 |65 12 | 5 |[115 ] 4 [14.0 |0.94 |0.34 0.25 |0.39 191 167 179 191
g| 4-0" 1 3 G 6l[I6!5 7lll|ll6:0 6170 0 5 B4 4.0 10.95 |0.31 0.23 10.32 9 63 15 87
2| 5-8" 1 4 7 |65 6 |6.0 8 | 7.0 6 [7.0 0 5 5| 4 4.0 10.95 |10.29 0.23 |0.30 9 64 76 88
Vil 2 4 65 LS aillllizio 6 [6.0 0 5 B 4 4.0 10.95 |10.28 0.26 |10.30 9 65 i 89
8'-10" 2 5 7 165 7 175 8 [7.0 6 |6.0 0 5 5| 4 4.0 10.95 |10.27 0.28 |0.31 9 66 78 90
10'-5" 3 6 i .60 .15 a 7.0 11860 0 5 B4 4.0 10.94 0.28 0.28 10.30 9 68 80 92
111" | 14 6 2 7 16.0 7 175 8 7.0 7 180 0 5 5| 4 4.0 10.94 |0.28 0.29 10.30 92 69 81 93
o 37 4 7 2 8 15 .10 a 7.0 .15 0 5 B4 4.0 10.94 |0.28 0.28 10.29 92 70 82 94
o| 152" 5 8 3 8 |75 7 170 8 7.0 7 180 0 5 5| 4 4.0 10.93 |10.28 0.29 10.32 93 72 84 96
=[16™10" 5 8 3 Slll|li7eS .10 a 7.0 .15 0 5 B4 4.0 10.93 |0.27 0.29 10.32 93 72 84 96
§ 18'-4" 6 9 4 8 |75 7 170 8 |[7.0 7 175 0 5 0| 4 4.0 10.93 |10.27 0.29 10.32 94 74 86 98
1911 |20 4 8ll|li7o A0 8llll6!5 .15 0 b 85 4 4.0 10.92 |0.27 0.29 |10.3 94 76 88 200
5[ 21'-6" 8 | 21 5 8 | 7.0 7 170 8 |65 7 175 0 5 |11.0 | 4 4.0 10.92 |0.27 0.29 |0.3 95 78 90 202
o (231050 91122 15 8lllli7Ee 70 g4 83 018 0 8 80 4 140 082 021 0.30 |0.31 1488 180 192 204
§ 247 | 20 | 23 6 8 |[7.0 7 170 8 165 7 175 0 5 195 4 4.0 10.91 |10.27 0.30 |0.3 96 82 94 206
26'-2 21 24 6 Silli7o A0 g .80 L Lh 0 PR 4 a0 991 0ar 0.30 |0.3 96 84 96 208
27'-8 22 | 25 7 8 |65 7 170 8 6.0 7 175 0 5 190 4 4.0 10.90 |0.27 0.30 |0.3 97 86 98 210
29'-4 22{ll[ll25] il allllle!5 A0 810 s 0 8 4 40 980 02r 0.30 |0.3 gl 86 o 210
30-11"| 23 | 26 17 8 |65 7 170 9 |70 7 170 0 5 8.0 4 114.0 |0.90 |0.26 0.30 |0.31 197 188 200 212
SPAN(S)= 15 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 15 or 16
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=15ft |HT=15f{HT =16 f{
(ft-in) | Thick | Thick. | Thick Size |[ctoc | Size [ctoc Size |[ctoc | Size [ctoc G1 | Size |ctoc | Size [ctoc| K3 C4 K2 c1 in in in
0-8" | 12 14 12 7 175 6 |8.0 7 170 6 |70 12 | 5 |95 4 |14.0 |0.95 |0.56 0.20 |0.59 192 201 213
o[125:350 12 13 12 760 6l [0 I8y B 14 el 4 40 gfs 040 0.20 |0.49 19z 200 P
§ 40" | 11 13 12 7 175 6 [ 7.0 7 | 6.0 6 |65 0 5 9.0 4 [14.0 |0.96 |0.37 0.19 |0.38 192 199 211
BRI 13 12 lli7a Gllli7io 8 |15 B |60 0 D 8% 4 |14.0 |0.96 |0.34 0.19 |10.35 192 199 211
73" | 11 14 12 7 7.0 6 |6.0 8 |75 7 180 0 5 185 4 [14.0 |0.96 |0.35 0.19 10.33 192 200 212
o |7 IS 15 12 | 6l (5 1848 6 |85 2.8 18 4 140 888 061 Den 058 122 203 2in
Q| 2" | 14 14 12 8 |75 6 [ 7.0 8 | 7.0 6 |65 12 | 5 9.0 4 [14.0 |0.94 |0.40 0.20 |0.59 192 203 215
gl 4-0" 1 3 2 il e Gl Sllllli7s B6s 0 L 4 a0 0898 0ol 0.19 038 92 199 il
2| 58" 1 4 2 7 .0 6 |6.0 8 |75 6 | 6.0 0 5 185 4 4.0 10.96 |0.35 0.19 10.35 92 200 212
7-2" 2 5 2 7l 7 e 6 [6.0 sllllliZa Fl 0 k) 4 a0 0898 000 0.20 10.34 92 202 214
8'-10" 2 5 2 7 7.0 7 8.0 8 [ 7.0 7 170 0 5 175 4 4.0 {0.95 |0.34 0.22 10.34 92 202 214
10'-5" 3 6 3 il e Z[EY sillliZa [llNi7s 0 k) 4 a0 089 0ol nes 0o 93 204 216
111" | 14 7 4 7 7.0 7 8.0 8 |75 7 175 0 5 19.0 4 4.0 10.95 |0.32 0.24 10.31 94 206 218
137" 4 8 4 e’ fdllii7io sillli7za [llNi7s 0 k) 4 a0 088 0og 0.24 10.33 94 vl 219
g| 15-2" 5 9 5 7 6.0 7 175 8 [ 7.0 7 175 0 5 19.0 4 4.0 {0.94 |10.31 0.24 10.35 95 209 221
=| 16'-10" 5 9 5 e’ fdlli7io sillli7za [Allli7o 0 L 4 40 094 0.31 0.24 |10.35 95 il 2l
§ 18'4" | 16 | 20 16 7 | 6.0 7 175 8 | 7.0 7 175 0 5 19.0 4 [14.0 |0.94 |0.31 0.24 |10.35 196 211 223
T 1911 dizl2q 16 7160 7o 8 | 7.0 4 170 0 B 85 4 |140 093 030 0.24 |0.35 196 213 225
5| 216" | 18 | 22 | 17 8 |75 | 7 |70 8 |70 | 7 |70 0 | 5 |85 | 4 |14.0 |0.93 [0.30 0.25 |0.35 197 215 | 227
o| 23-0 922 i 8l |7es iAo 8 |65 i [0 0 B85 4 140 083 0380 Des 084 18l 216 228
@247 | 20 | 23 | 18 8 |75 | 7 |70 8 |65 | 7 | 7.0 0 | 5 |80 | 4 |14.0 |0.92 [0.30 0.25 |0.34 198 218 | 230
26'-2 21 24 18 8l |[lZo i [0 8 |65 i 170 0 83 4 A0 o9 0a0 Des o4 198 vl a1
278" | 22 | 25 | 19 8 |70 | 7 |70 8 |65 | 7 | 7.0 0 | 5 |75 | 4 |14.0 |0.92 [0.30 0.25 |0.34 199 222 | 234
29'-4 2211|1126 19 8l 7o idl6s 8 |6.0 i 170 0 Be 4 40 g8 080 Des 0o 188 i ik
3011 23 [ 27 | 20 8 |70 | 7 |70 8 |60 | 7 |70 0| 5 75| 4 [14.0]0.91 [0.30 0.26 |0.34 200 225 | 237
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C 1
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Span (S)= 16 ft

DESIGN| MEMBER THICKNESSES HT (ft)= 13 or 14
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier

TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=16ft HT =13 ftlHT =14 ft

(ft-in) | Thick | Thick. | Thick Size [ctoc | Size [ctoc Size [ctoc | Size |[ctoc G1 | Size [ctoc | Size [ctoc| K3 Cc4 K2 Cc1 in in in
0-8" | 12 14 11 7 |70 6 |75 7 165 6 |70 12 | 5 |11.5] 4 [14.0 |0.95 |0.38 0.22 10.49 203 177 189
o [l23:3511 N2 13 1 Sll7ES 6 | 6.5 B | 15 6 |85 28 118 A4 [140 095 0.81 0.22 |10.34 203 176 188
§ 40" | 11 13 11 7 |65 6 | 6.5 8 7.0 6 |65 0 5 |[115] 4 [14.0 |0.95 |0.29 0.22 10.30 203 175 187
58" | 11 13 11 il 65 6 [6.0 £ 10 ) 0 a4 a0 aan 0t i) 203 LI sl
72" | 12 14 11 7 165 7 180 8 170 6 | 6.0 0 5 |[115] 4 [14.0 |0.95 |0.26 0.26 10.28 203 177 189
o [HI0E5f 14 15 11 | o 6 |[8.0 i .80 8 108 2.8 118 4 140 084 038 D23 D58 203 180 182
Q| 21" | 14 14 11 8 | 7.0 6 | 7.0 8 |70 6 | 6.0 12 | 5 |115 | 4 [14.0 |0.94 |0.31 0.23 |0.35 203 179 191
gl 31" 2 3 1 .60 6 |85 8 10 6 |65 0 B b4 4.0 |0.95 10.29 0.22 10.30 203 76 88
2| 57 2 4 7 16.0 6 | 6.0 8 170 6 |65 0 5 5| 4 4.0 |0.95 10.27 0.22 10.28 203 77 89
7-2" a2 5 7 60 15 8 10 6 |60 0 B b 4 4.0 |0.95 10.26 0.26 |10.30 203 78 90
8'-9" 3 5 8 |75 7 170 8 |65 7 175 0 5 5| 4 4.0 |0.94 10.27 0.26 |10.29 203 79 91
10'-5" 3 6 8 1.0 .85 8 65 11105 0 B b4 4.0 |0.94 10.26 0.26 |0.28 203 80 92
111" | 14 7 2 8 7.0 7 170 8 |65 7 175 0 5 5| 4 4.0 |0.94 10.26 0.27 10.28 204 82 94
ol 13-6" i 8 2 8 1.0 i o, 8 65 11105 0 B b4 4.0 |0.93 10.25 0.27 10.30 204 84 96
o| 151" 6 9 3 8 7.0 7 170 8 |65 7 175 0 5 5| 4 4.0 10.93 10.25 0.27 10.30 205 86 98
= 168" |20 3 8 1.0 i o, 8 60 11105 0 B b4 4.0 |0.92 10.25 0.27 10.29 205 88 200
@[ 183" 7 | 20 4 8 7.0 7 170 8 6.0 7 175 0 5 5| 4 4.0 10.92 10.25 0.27 10.30 206 88 200
*19%10" Slll|ili2d 4 8 1.0 i o, 8 60 1.100 0 B 0 4 4.0 |0.92 10.25 0.28 10.29 206 90 202
5[ 21'-5" 9 | 22 5 8 7.0 7 170 8 6.0 7 175 0 5 5| 4 4.0 10.92 10.25 0.28 10.29 207 92 204
o (12211 12001 1128 15 alllet5 7o g 640 1008 0 50118 4 140 983 025 D8 D28 207 194 206
§ 246" | 21 24 5 8 |65 7 165 9 |70 7 170 0 5 190 4 4.0 |0.91 10.24 0.28 10.29 207 196 208
26"1 22]li{lli25] 6 i 5050 Bl 21 s 0 5ma A a0 0 02 as Dan 208 198 210
277 23 | 26 6 8 6.0 7 170 9 |70 7 170 0 5 190 4 4.0 |0.90 |0.24 0.29 10.28 208 200 212
291:23ill| 240 |27 i 680 nna 200 s 0 58 4 el e ) i) il Pl il
309" | 25 | 28 17 8 6.0 7 |65 9 |70 7 175 0 5 190 4 |14.0 [0.90 |0.24 0.29 10.29 209 204 216

SPAN (S)= 16 ft

DESIGN| MEMBER THICKNESSES HT (ft)= 15 or 16
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier

TS BS TX A1 Bars | J3 Bars A2 Bars | J4 Bars B2 Bars F Bars J4 J3 S=16ft |HT=15fHT =16 f{

(ft-in) | Thick | Thick. | Thick Size |[ctoc | Size [ctoc Size |[ctoc | Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 c1 in in in
0-8" | 12 14 12 7 |70 6 |75 7 6.0 6 | 7.0 12 | 5 |95 4 |14.0 [0.95 |0.46 0.20 |0.59 204 201 213
o[l2i:35 N2 14 12 8|S 61165 g 14 8 180 =5 25 4 140 088 0as ey D4l 204 201 2a
§ 40" | 11 13 12 7 |70 6 | 6.5 8 |75 6 | 6.0 0 5 190 4 |14.0 [0.96 |0.34 0.19 |0.35 204 199 211
BRI 14 12 il 7o 6 |6.0 g 70 6 160 0 5 90 4 |14.0 [0.96 |0.32 0.19 10.32 204 200 212
72" | 12 15 12 7 165 7 180 8 170 7 170 0 5 190 4 [14.0 [0.95 10.32 0.23 10.31 204 202 214
o |HL0i6R R4, 16 12 | e 6l [l 818 6 .| B8 e 8 a8 4 140 988 Dad D20 D58 204 205 21
Q| 21" | 14 15 12 8 | 7.0 6 | 6.5 8 |70 6 | 6.0 12 | 5 |10.0 | 4 |14.0 |0.94 |0.38 0.20 |0.46 204 204 216
gl 3-11" 2 4 2 Zillie'a Glll6S sillllizio 6 [6.0 0 N 4 a0 [0an 05 L nan 204 201 )
2| 51 2 4 2 7 165 6 |6.0 8 [ 7.0 7 180 0 5 190 4 4.0 |0.95 |0.34 0.20 |0.33 204 201 213
7-2" 2 5 2 il 6o s Slllllizio s 0 S 4 a0 a0 s nas 204 Pl 214
8'-9" 3 6 2 7 165 7 170 8 [7.0 7 170 0 5 185 4 4.0 {0.95 |0.31 0.23 10.32 204 204 216
10'-5" 3 i 3 Zillie'o 7o sllllie's [lii7Eo) 0 N 4 a0 08 03 s nae bl vl a
111" | 14 7 3 7 6.0 7 170 8 [ 6.5 7 170 0 5 190 4 4.0 {0.95 |0.30 0.24 10.31 205 206 218
13'-6" 5 8 4 SHll 7S 7o sllllie's [lii7Eo) 0 i85 4 40 (094 029 s ) 206 208 220
g| 151 6 9 5 8 |75 7 170 8 [ 6.5 7 170 0 5 |105 | 4 4.0 {0.94 10.29 0.24 10.33 207 210 222
=| 16'-8 il 20 5 sl i7ia 7o GIEE [lii7Eo) 0 595 4 a0 0es 0 s ) a VAl 224
§ 18'-3" | 17 | 21 16 8 |75 7 170 8 | 6.5 7 170 0 5 |105 | 4 [14.0 |0.93 |0.28 0.24 |10.33 208 213 225
T|19'10"| 18 | 22 16 8l |70 4 lirio 8 | 6.0 70 0 5 90 4 140 [0.93 0.28 D28 0.32 208 215 227
5| 215" [ 19 | 23 | 17 8 |70 | 7 |70 8 |60 | 7 | 7.0 0 | 5 |75 | 4 [14.0 [0.93 [0.28 0.25 |0.32 209 217 | 229
ol2211"| 20 | 24 i 8l |70 i [l6s 8 | 6.0 i 7] 0 85 4 140 D82 D28 Das D2e 209 218 23l
Bl 246" | 21 | 25 | 18 8 |70 | 7 |70 8 |60 | 7 |70 0 | 5 |70 | 4 [14.0 [0.92 [0.28 0.25 |0.32 210 221 | 233
2600512201125 18 8l 65 UEE 9 li7o idl[16'5) 0 0840 4 140 082 D28 e Dae 2 g 234
277" | 23 | 26 | 19 8 |65 | 7 |65 9 |70 | 7 | 70 0 | 5 |70 | 4 [14.0 [0.91 [0.28 0.26 |0.32 211 224 | 236
29525240 1120 19 8l lle's idl6s )| [d[16%5) 0 5158 el ) Bas gl anl 226 oan
30107 24 | 28 | 20 8 |60 | 7 |60 9 |70 | 7 [70 0 | 5 70 | 4 [14.0 [0.91 [0.28 0.26 |0.32 212 227 | 239
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE

{B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 2'-0". J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
18", 22", AND 28" FOR #4, #5, AND #6 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.15C 1
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